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ABSTRACT 
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This  report  summarizes  the  results  of  an  electrical  circuitry  analysis  of 
B-52G  and  FB-111A  aircraft  monitor  and  control  (AMAC)  interfaces  with  nuclear 
weapons.  The  B-52G  interface  with  the  AGM-69A  missile  was  also  analyzed. 
Sneak  circuit  analysis  techniques  were  used  to  produce  network  trees.  The 
network  trees  provided  necessary  circuit  topology  for  power  and  lose!  analysis 
to  identify  feasible  power  sources  to  nuclear  weapon  interfaces  in  normal 
and  abnormal  environments.  Preliminary  results  were  presented  to  Air  Force 
Weapons  Laboratory/SEC,  Kirtland  AFB,  on  1  October  1975  for  use  in  a  nuclear 
safety  evaluation  study.f„ 
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|  1.0  SUMMARY 

*  '  This  report  documents  the  electrical  circuitry  analysis  performed  by  Boeing 

[  Aerospace  Company  -  Houston  on  Air  Force  contract  F29601-76-C-0017.  The  study 

contributed  to  the  AFWL/SE  nuclear  safety  evaluation  of  B-52  and  FB-111  air- 
[  craft  directed  by  a  joint  ERDA/DOD  steering  group.  The  effort  primarily  in¬ 

volved  evaluation  of  aircraft  monitor  and  control  (AMAC)  circuitry  for  possible 
sneak  circuits,  and  for  currents  or  voltages  to  weapon  interface  connectors 
;  ’  in  normal  and  abnormal  environments.  Necessary  data  and  documentation  tasks 

were  also  performed.  This  report  summarizes  the  study  approach  and  results. 
Analysis  packages  and  network  trees  are  provided  for  possible  use  in  a  combined 

t 

evaluation  of  the  aircraft  and  weapons. 

1.1  OBJECTIVE 

r  The  primary  objective  of  the  analysis  was  to  identify  latent  electrical  circuit 

paths  and  conditions  that  can  cause  unwanted  functions  to  occur  or  which  could 

*  inhibit  desired  functions  with  or  without  component  damage  due  to  normal  or 

■  .  abnormal  environments. 


1.2 


SIGNIFICANT  FINDINGS 


The  most  significant  sneak  circuit  found  is  a  bus-to-bus  tie  on  the  FB-lllA. 

This  condition  will  exist  when  stores  jettison  relays  are  energized,  causing 
loss  of  both  MAU  Fire  1  and  2  commands  to  all  pivot  pylons.  The  sneak  cir¬ 
cuit  analysis  provided  baseline  data  for  the  power  and  load  analysis.  Network 
trees  developed  by  this  task  are  documented  in  Volumes  2  and  3  of  the  report. 
Section  3  contains  thirteen  reports  of  sneak  circuits,  design  concerns  and 
drawing  errors. 

The  most  significant  finding  of  the  power  and  load  analysis  is  that  most  weapon 
interface  pins  can  be  exposed  to  either  24/28VDC  or  118VAC  power  when  electrical 
elements  have  been  damaged  under  crash  and  fire  envi ronments^.  These  are  the 
maximum  voltages  found  in  adjacent  circuitry.  No  unlimited  power  sources  were 
found.  Results  are  documented  in  Section  4  of  this  report.  Table  1.2-1  sum¬ 
marizes  normal  and  worst-case  fault  analysis  results. 
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1.3  CONCLUSIONS 

The  following  conclusions  were  reached: 

o  The  probability  of  abnormal  voltage/currents  being  supplied  to  nuclear 
weapon  interfaces,  is  considered  to  be  very  low,  even  in  fire  or  crash 
environment,  except  as  shown  in  this  report, 
o  The  reported  sneak  circuits  are  the  only  ones  to  exist  in  the  nuclear 
weapons  monitor,  control  and  release  systems,  based  on  available  data, 
o  Sneak  circuit  analysis  provides  an  excellent  baseline  for  fault  analysis 
while  defining  all  normal  environment  paths, 
o  Wire-to-wire  short  circuits  within  common  cables  and  crushed  components 
can  be  expected  in  a  crash  causing  abnormal  continuities, 
o  Limiting  the  scope  of  aircraft  wiring  harness  fault  analysis  to  wires 
within  shared  cables  or  connectors  is  considered  practical  and  valid, 
o  Techniques  used  in  this  study  provide  a  number  of  fringe  benefits: 

Design  concerns  identified. 

Input  documentation  accuracy  cross  checked. 

Good  visibility  of  interfacing  circuits. 

System  configuration  defined  for  all  nuclear  weapons  monitor,  control 

and  release  circuits. 

Electrical  safety  of  these  circuits  examined. 

1.4  RECOMMENDATIONS 
Boeing  recommends  that  AFWL/SEC 

o  Continue  with  methods  used  for  this  analysis  on  other  systems  to  be 
analyzed. 

o  Provide  access  to  input  data  as  early  as  possible  through  cognizant  ALC's. 
o  Review  findings  from  analysis  to  assess  impact  on  weapon  circuits. 
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2.0  ANALYSIS  DESCRIPTION 

This  section  describes  the  scope  of  the  analysis,  defines  the  tasks  performed, 
and  discusses  the  methods  used. 

2.1  SCOPE 

The  sneak  circuit  analyses  performed  on  the  B-52G  and  FB-lllA  aircraft 
were  confined  to  circuitry  pertaining  to  monitor,  control  and  release  of 
onboard  nuclear  weapons.  The  power  and  load  analysis  was  confined  to 
circuits  which  interface  with  the  nuclear  weapons  and  adjacent  circuitry. 
Primary  power,  switched  secondary  power  and  control  circuits  were  included 
as  required. 

Generalized  aircraft  damage  modes  and  conditions  under  which  they  occur 
were  studied  to  postulate  circuit  faults  that  could  cause  abnormal  voltages 
and  currents  in  wiring  that  interfaces  with  the  nuclear  weapon  systems.  For 
this  analysis  two  operational  modes  were  assumed:  1)  Ground  alert  posture 
with  power  on  and  engines  running,  2)  flight  (including  taxi,  takeoff  and 
landing). 

Sources  that  could  possibly  supply  high  voltage  and  current  to  wiring 
adjacent  to  direct  nuclear  weapon  circuits  were  located  and  identified. 
Calculations  were  performed  to  determine  voltage  and  current  for  each 
aircraft  nuclear  weapon  system  circuit  at  its  interface  with  the  weapon 
under  both  normal  and  faulted  conditions.  For  these  calculations  each 
circuit  was  assumed  grounded  at  the  interface  connector. 

2.1.1  Configuration 

The  airplane  configurations  analyzed  are  as  follows: 

2. 1.1.1  B-52G,  Serial  Number  59-2602,  configured  as  follows: 

Forward  Bomb  Bay  -  Multiple  Weapon  Clip-In  Assembly,  Type  MHU-20A/C 
containing  four  bombs 

Aft  Bomb  Bay  -  AGM-69A  Launcher  containing  only  Missile  no.  1 
Left  Pylon  -  AGM-69A  Ejector  containing  only  Missile  no.  1 
Right  Pylon  -  Identical  to  Left  Pylon 
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2. 1.1. 2  FB-111A,  Serial  Number  69-6514,  configured  as  follows: 

Weapons  Bay  -  Right-hand  (Station  -R)  MAU-12B/A,  Aircraft  Bomb 
Ejector  Rack  Assemblies,  each  containing  a  bomb.  (Left- 
hand  station  identical) 

Left  Pivot  Pylon  -  Station  -3,  One  MAU-12B/A,  Aircraft  Bomb  Ejector 
Rack  Assembly,  containing  a  bomb. 

Right  Pivot  Plyon  -  Identical  to  Left  Pivot  Pylon  Station. 

2. 1.1. 3  Analysis  Assumptions  and  Exclusions 

o  Interfaces  with  gravity  bombs  are  the  connectors  shown  in  the 
aircraft  wiring  diagrams. 

o  Interfaces  with  SRAMs  are  the  connectors  to  the  SRAM  missile 
Internal  SRAM  missile  circuits  were  excluded, 
o  Aircraft  circuits  for  SRAM  guidance  were  excluded, 
o  One  SRAM  weapons  bay  installation  and  one  SRAM  pylon  station  was 
analyzed  in  depth  for  the  B-52G.  The  other  similar  SRAM  installa 
tions  were  analyzed  for  impacts  of  detail  differences, 
o  Analyses  of  abnormal  environments  considered  only  one  fault  at 
a  time. 

o  Wiring  faults  within  aircraft  wiring  harnesses  were  limited  to 
those  within  shared  cables  and  connectors.  Cable-to-cable  and 
bundle-to-bundle  wiring  faults  were  excluded, 
o  Release  circuits  were  not  included  as  nuclear  weapon  interface 
circuits  during  load  analysis  for  abnormal  environments, 
o  Short  circuits  in  terminals  and  faults  internal  to  components 
were  not  considered  except  in  the  worst-case  abnormal  environ¬ 
ment  analysis  for  each  model. 

o  The  abnormal  environments  analysis  of  the  FB-111A  escape  capsule 
disconnects  were  limited  to  circuits  related  to  nuclear  weapons, 
o  Circuits  to  the  "Hound  Dog"  AGM  were  excluded, 
o  FB-111A  SRAM  interfaces  were  excluded. 
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2.1.2  Definitions 

Some  terms  used  in  this  study  require  specific  definitions  for  clarity.  The 
following  definitions  apply  throughout  this  report: 

Normal  environments 

These  are  the  conditions  present  on  an  aircraft  during  ground  alert 
operations  with  no  faults  postulated  due  to  component  damage,  or 
abnormal  temperature,  forces,  radiation  or  other  out-of-tolerance 
influences  from  the  aircraft  surroundings. 

Abnormal  environments 

For  the  purposes  of  the  analysis,  the  abnormal  environments  that  were 
considered  were  damaging  temperatures  and  mechanical  forces  due  to 
fuel -fed  fire  for  aircraft  on  ground  alert  status  and  fuel -fed  fire 
or  crash  for  aircraft  in  flight. 

Power  and  load  analysis 

This  consisted  of  determining  open  circuit  voltage  and  short  circuit 
current  on  each  weapon  system  interface  wire  under  normal  and  faulted 
conditions. 

Fire  on  ground  alert 

A  fire  fed  by  aircraft  fuel  such  that  damaging  temperatures  and  forces 
reach  the  circuits  of  concern  while  power  is  still  applied  to  them. 

Fire  and  crash  in  flight 

An  intense  fire  in  flight  fed  by  fuel  and  slipstream.  Inflight  crash 
involves  collision  or  structural  breakup  resulting  in  mechanical  forces 
that  cause  damage  and  introduce  abnormal  current  paths  such  as  conductive 
structural  debris  in  contact  with  circuits  of  concern. 
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2.1.2  (Continued) 

High  voltage  and  current 

Any  AC  or  DC  voltage  or  current  exceeding  normal  operating  values, 
allowing  for  tolerances. 

Electrical  faults 

These  are  the  logical  results  from  the  damage  modes.  They  are  of 
the  following  types: 

1.  Open  weapon  system  circuits  in  components  and  wiring. 

2.  Shorted  wires  in  junction  boxes,  components,  cables  and  connectors 
containing  circuits  that  lead  to  nuclear  weapon  interfaces. 

Damage 

The  physical  result  of  fire  or  crash  as  defined  above.  Damage  modes 
are  generalized  categories  such  as  shear,  rupture,  collapse,  melting, 
and  perforation. 

Worst-case  conditions 

Worst-case  conditions  assumed  power  on  all  systems,  all  engines 
running  and  fire  on  ground  alert,  or  fire/crash  in  flight,  as  defined 
above. 

Power  profile 

Plots  of  short  circuit  current  versus  time  on  each  weapon  system 
interface  wire. 

Interfacing  circuits 

Any  circuit  that  can  directly  affect  nuclear  circuits. 

Adjacent  wiring 

Wires  that  physically  share  the  same  cable  or  connector  but  do  not 
electrically  interface  with  the  nuclear  weapon  system  circuits. 
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2.1.2  (Continued) 

Transient  suppression 

Components/circuits  that  will  reduce  voltages  from  inductive  loads 
such  as  relays,  motors  or  solenoids. 


Direct  nuclear  circuit 

Any  circuit  that  has  a  current  path  into  the  nuclear  weapon  interface 
without  an  interrupting  device.  Resistors  and  relay  coils  are  assumed 
to  continue  the  current  path.  Switches,  circuit  breakers  and  relay 
contacts  stop  the  current  path. 

2.2  TASK  DESCRIPTIONS 

The  following  tasks  were  performed: 

2.2.1  Data  Requirements  and  Handling  -  Task  1 

Boeing  received,  catalogued  and  filed  documents  such  as  wiring  diagrams, 
schematics,  wire  lists  and  other  input  data  that  defined  electrical  continuity, 
operation,  and  subsystem  functions  to  be  analyzed  by  aircraft  model.  Appen¬ 
dix  A  lists  technical  data  utilized  for  the  analysis. 

2.2.2  Electrical  Paths  and  Network  Trees  -  Task  2 

Boeing  processed  the  input  data  to  identify  all  continuity  paths.  Network 
trees  were  prepared  for  the  sneak  circuit  analysis  and  power/load  analysis 
efforts  described  below. 

2.2.3  Sneak  Circuit  Analysis  -  Task  3 

Boeing  performed  a  sneak  circuit  analysis  of  each  aircraft  model  in  the 
ground  alert  and  flight  modes  assuming  a  normal  environment.  The  analysis 
used  the  network  trees  developed  in  Task  2.  Boeing  identified  potential 
sneak  circuit  conditions  such  as: 

o  Sneak  paths  which  may  allow  current  or  voltage  to  flow  along  an 
unexpected  route  to  a  nuclear  weapon  or  SRAM  interface, 
o  Sneak  timing  which  may  actuate  or  inhibit  a  function  at  an  un¬ 
expected  time. 
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2.2.3  (Continued) 

o  Sneak  indications  which  may  cause  an  ambiguous  or  false  display 
of  system  operating  conditions  to  the  flight  crew, 
o  Sneak  labels  which  may  cause  incorrect  stimuli  to  be  initiated 
by  the  flight  crew. 

2.2.4  Power  and  Load  Analysis  -  Task  4 

Boeing  performed  a  power  and  load  analysis  under  worst-case  environ¬ 
ment  conditions  with  the  aircraft  on  ground  alert.  This  assumed  that 
power  is  on  all  circuits  of  concern  and  that  all  engines  are  running. 

Boeing  calculated  maximum  power  duration  and  profile  in  direct  and  inter¬ 
facing  circuits  and  in  wiring  adjacent  to  exposed  nuclear  weapon  system 
circuits.  Maximum  currents  were  calculated  for  each  circuit  path  assuming 
zero  impedance  to  ground  at  the  weapon  interface.  Sources  were  identified 
that  could  possibly  supply  high  voltage  or  current  on  wiring  that  inter¬ 
face  with  nuclear  weapon  circuits.  Expected  failure  modes  resulting  from 
abnormal  environments  (fire)  were  considered  in  this  task  to  the  extent 
that  they  could  affect  the  voltage  and  current  available  to  the  weapons. 
Abnormal  environment  was  limited  to  fire  for  ground  alert  and  fire  or 
crash  for  flight  mode. 

2.2.5  Documentation  -  Task  5 

Boeing  documented  the  analyses  as  described  below. 

2.2. 5.1  Potential  Sneak  Circuit  Conditions 

Sneak  circuit  conditions  found  were  described  and  documented.  Sketches 
of  the  circuits  are  included  when  appropriate.  Recommendations  for  appro¬ 
priate  corrective  action  are  given  along  with  references  to  supporting 
documentation. 

2. 2. 5. 2  Undesirable  Circuit  Conditions 

Undesirable  circuit  conditions  found  during  the  analysis  are  described 
on  design  concern  reports.  Circuit  paths  that  could  deliver  high  power  to 
nuclear  weapon  interfaces  as  a  result  of  fire  and  crash  environments  are 
identified  in  Circuit  Analysis  Packages.  During  the  performance  of  the  analysi 
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2.2. 5.2  (Continued) 

when  the  following  conditions  were  apparent,  they  were  also  described 
and  reported  on  Design  Concern  Reports: 
o  Single  failure  points 

o  Unnecessary  circuitry  or  components 

o  Improper  implementation  of  redundancy 

o  Lack  of  transient  suppression  or  improper  suppression  for  in¬ 
ductive  loads 

o  Improper  application  of  components 

2. 2. 5. 3  Drawing  Errors 

Drawing  errors  and  other  discrepancies  found  in  the  input  data  for  the 
analysis  were  identified  and  documented. 

2. 2. 5. 4  Analysis  Effort  Summary 

/ 

The  analysis  effort  was  summarized  to  include:  the  Scope,  Method,  Con¬ 
clusions  and  Recommendations  at  the  completion  of  the  analysis  tasks. 

2.3  METHODS 

The  chart  in  Figure  2.3-1  shows  graphically  how  the  total  analysis  was  per¬ 
formed  and  the  interaction  between  the  sneak  circuit  portion  and  the  power 
and  loads  analysis.  The  following  paragraphs  describe  in  detail  how  each 
analysis  was  performed. 

2.3.1  Sneak  Circuit  Analysis  Methods 

The  Sneak  Circuit  Analysis  (SCA)  techniques  and  associated  computer  pro¬ 

grams  developed  by  The  Boeing  Aerospace  Company  were  designed  to  be  applied 
to  a  broad  range  of  electrical/electronic  systems  including  the  B-52G  and 
FB-111A  special  weapons  monitor,  control  and  release  systems.  The  methods 
described  were  applied  directly. 

Specifically,  the  methods  used  to  conduct  the  analysis  of  these  systems 
included  an  input  phase,  a  processing  phase  and  an  analysis  phase.  Figure  2.3-2 
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2.3.1  (Continued) 

shows  the  steps  involved  in  these  phases  and  their  relationship. 

2. 3. 1.1  Input  Phase 

Data  supplied  by  the  Air  Force  Weapons  Laboratory  were  converted  into  the 
proper  format  for  use  by  the  computer.  Input  data  was  manually  encoded 
from  the  detail  schematics  and  wiring  diagrams.  The  computer  generated  a 
masterfile  from  this  data.  Several  automatic  audit  and  edit  functions 
were  performed  while  generating  the  masterfiles.  The  masterfiles  were 
then  verified  by  a  second  analyst.  The  masterfile  was  updated  as  neces¬ 
sary  to  correct  any  discrepancies  noted.  By  using  manufacturing  level 
data  and  performing  necessary  audit  and  edit  functions,  an  accurate  data 
base  was  insured.  Drawing  errors  discovered  have  been  reported. 

2. 3. 1.2  Computer  Processing  Phase 

/ 

The  masterfiles  generated  in  the  input  phase  formed  the  data  base  for  the 
path  search  program.  One  of  the  outputs  of  the  run  was  the  Open  End  (O.E.) 
Report.  This  report  identified  all  the  path  segments  that  are  not  con¬ 
nected  to  another  segment,  power  or  ground.  All  unintentional  open  ends 
were  resolved  and  the  masterfiles  updated.  The  O.E.  Report  is  one  method 
of  discovering  drawing  errors,  i.e.,  mismatched  connector  numbers,  connector 
pin  numbers,  etc. 

The  next  major  step  was  the  path  search  which  established  all  possible 
paths  by  stringing  together  all  records  with  point  to  point  continuity. 

All  data  input  to  the  search  program  was  accounted  for  in  the  Used  and 
Unused  Data  Record  indices.  Matrix  reports  were  generated  identifying 
all  paths,  intersect  nodes  and  path  types.  Several  other  reports  (terminal 
branch,  switch  branch,  special  node  cross  reference,  etc.)  were  produced  at 
this  time  to  present  supplementary  information  used  during  the  analysis  phase. 

2.3.1 .3  Analysis  Phase 

The  outputs  of  the  computer  processing  phase  were  collated  into  nodal  set 
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2.3. 1.3  (Continued) 

packages.  These  packages  contained  the  network  trees,  matrix  reports  and 
the  various  reference  reports  peculiar  to  each  nodal  set.  The  analyst 
then  prepared  "node  topographs"  for  the  network  trees.  Topological  network 
trees  show  the  electrical  power  source  (voltage  input)  at  the  top  and  the 
electrical  return  (ground)  at  the  bottom  of  the  figure.  The  only  exception 
to  this  was  a  network  tree  with  digital  logic  in  which  case  the  tree  was 
drawn  in  a  left  to  right  manner.  All  nodes  (intersection  of  three  or  more 
branches)  were  structured  into  levels  between  power  and  ground,  and  they 
were  separated  into  levels  or  from  one  another  by  branches  containing  a 
switching  device,  a  load  (impedance),  or  a  diode. 

The  use  of  topological  network  trees  is  a  feature  which  greatly  facilitates 
the  analysis  by  clearly  showing  all  connections  at  each  electrical  node. 

It  also  eliminates  extraneous  circuit  routing  detail  and  drafting  line 
layout  problems  which  can  handicap  an  analysis  to  the  extent  of  hiding 
sneak  circuits.  Therefore,  topological  network  trees  were  essential  to 
successful  electrical  Sneak  Circuit  Analysis. 

Another  key  element  in  electrical  Sneak  Circuit  Analysis  development  came 
with  realization  that  the  clues  can  be  divided  into  groups  with  each  group 
applying  to  an  individual  node  topograph.  Node  topographs  are  the  patterns 
which  geometrically  describe  node  connections  in  topological  network 
trees.  The  node  topographs  recognized  to  exist  in  electrical  network 
topology  are  presented  in  Figure  2.3-3.  All  electrical  nodes  in  a  topological 
network  tree  will  fit  one  of  these  patterns.  More  complex  patterns  en¬ 
countered  can  be  broken  into  component  parts  represented  by  these  basic 
patterns.  The  actual  analysis  was  then  performed  by  identifying  all  pos¬ 
sible  modes  of  operation,  eliminating  those  that  are  not  possible  by 
switching  or  other  restrictions  and  then  determining  if  the  remaining 
circuits  perform  as  intended  by  the  designer.  The  analyst  applied  a  list 
of  approximately  forty  "sneak  circuit  clues"  to  each  nodal  set.  Potential 
"sneak"  conditions  and  design  concerns  were  reported  along  with  the  recom¬ 
mended  corrective  action. 


Figure  2.3-3.  Electrical  Network  Node  Topographs 
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2.3.2  Power  and  Load  Analysis  Method 

The  power  and  load  analysis  was  performed  for  both  normal  and  abnormal 
environment  conditions. 

2.3.2. 1  Definition  of  Environments  and  Fault  Modes 

The  power  and  load  analysis  involved  normal  and  abnormal  environments  for 
nuclear-loaded  ground  alert  and  operational  flight  postures.  Boeing  defined 
the  environments  as  shown  in  Table  2.3-1.  There  is  very  little  difference 
in  electrical  effects  between  flight  and  ground  alert.  Perhaps  the  basic 
difference  is  ambient  temperature  which  has  a  significant  effect  upon 
circuit  breaker  trip  times. 


TABLE  2.3-1  ENVIRONMENTS  AND  FAULT  MODES 


OPERATIONAL 

POSTURE 

ENVIRONMENT  DEFINITION 

FEASIBLE 

FAULT  MODES 

ENVIRONMENT  CONDITIONS 

GROUND  ALERT 

NORMAL  0  AIRCRAFT  PARKED 

0  ALL  ENGINES  RUNNING 
o  POWER  ON  ALL  BUSSES 
o  AMBIENT  T  •  25*C 

NONE 

ABNORMAL  o  AIRCRAFT  PARKED 

0  AIL  ENGINES  RUNNING 
o  POWER  ON  ALL  BUSSES 
o  POWER  ON  ALL  CIRCUITS  OF  CONCERN 

C  FIRE  LOCATED  IN  AREA  OF  CONCERN 
o  AM3IEHT  T  ■  25  C 

0  ADJACENT  WIRES/ADJACENT  PINS 

SHORTED  TOGETHER 

o  WIRES  IN  COMMON  CABLE  FAULTED  OPEN/ 

OR  SHORTED  TO  GROUND 

0  COMPONENTS/ EQUI PKENT  SHORTED  TOGETHER 

OR  TO  GROUND 

0  POWER  LOSS  FROM  FAULTED  COMPONENT 

FLIGHT 

NORMAL  0  AIRCRAFT  FLYING  NORMAL  MISSION 

PROFILE 

0  ALL  ENGINES,  GENERATORS,  TR'S, 
BATTERIES  OPERATING 

0  POWER  ON  ALL  BUSSES 
o  AMBIENT  T  ■  -Si C  1 

0  CREW  COMPARTMENT  T  *  25*C 

NONE 

ABNORMAL  0  ALL  ENGINES  RUNNING 

0  POWER  ON  ALL  BUSSES  AND  CIRCUITS 

OF  CONCERN 

0  CRASH  DAMAGE  IN  AREA  OF  CONCERN 
e  F1P.E  IN  AREA  OF  CONCERN 

0  AMBIENT  T  •  -SA*C 

0  AOJACENT  WIRES/AOJACENT  PINS 

SHORTED  TOCETHER 

0  WIRES  IN  C0M10N  CABLE  FAULTED  OPEN/ 

OR  SHORTED  TO  GROUND 

0  COMPCNENTS/EQU1PMENT  SHORTED  TOGETHER 
OR  TO  GROUND 

e  POWER  LOSS  FROM  FAULTED  COMPONENT 
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2. 3. 2. 2  Normal  Condition  '  Calculations 

The  network  trees  that  show  the  weapon  interfaces  and  interfacing  circuitry 
were  analyzed  as  to  voltage  sources  and  current  paths  to  the  weapon  interface. 
Path  resistance  was  determined  from  the  voltage  source  to  the  weapon  inter¬ 
face  where  current  paths  were  determined  to  be  possible  under  ground  alert 
or  normal  inflight  checkout.  This  resistance  was  obtained  from  cable  assembly 
drawings,  wiring  specifications,  aircraft  dimensions  and  cable  routing.  It 
was  assumed  for  this  analysis  that  arming  functions  and  code  switching  were 
not  normal  conditions,  but  monitor,  station  select  and  safing  functions 
might  be  performed.  The  current  profile  was  then  determined  from  the  voltage 
source  and  path  resistance  assuming  a  ground  at  the  weapon  interface.  Open 
circuit  voltage  was  determined  to  be  the  source  voltage  assuming  an  open 
circuit  at  the  weapon  interface. 

2. 3.2. 3  Fault  Condition  Calculations 

The  network  trees  that  show  the  weapon  interfaces  and  interfacing  circuitry 
were  analyzed  as  to  possible  voltage  sources  under  fault  conditions.  The 
computer  generated  path  reports  were  used  to  determine  each  connection  and 
wire  segment  in  the  direct  and  interfacing  circuitry.  These  were  used  with 
the  computer  generated  output  data  index,  technical  orders,  wiring  diagrams, 
schematics  and  cable  assembly  drawings  to  determine  powered  circuitry  in 
common  cables,  connectors  or  component  assemblies.  Under  fault  conditions  it 
was  assumed  that  an.y  powered  circuits  could  short  into  the  direct  or  connected 
interfacing  circuits  where  they  exist  in  common  cables,  connectors  or  com¬ 
ponent  assemblies.  A  sketch  was  prepared  for  each  weapon  interface  pin  to 
show  the  direct  circuitry  and  adjacent  circuitry.  Potential  points  where 
faults  could  occur  were  identified  on  the  sketches  and  on  the  network  trees. 

The  worst  case  path  for  each  weapon  interface  was  determined  from  examination 
of  the  above  data  considering  the  power  source  voltagefwire  lengths  and  wire 
sizes.  Resistance  of  the  faulted  path  was  determined  from  the  cable  assembly 
drawings,  wiring  specifications,  aircraft  dimensions  and  cable  routing.  The 
worst  case  path  for  each  weapon  interface  was  shown  on  a  sketch  that  identifies 
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2. 3. 2. 3  (Continued) 

the  fault  area,  resistance  of  the  path  and  the  voltage  source.  Maximum 
current  was  calculated  assuming  a  ground  at  the  weapon  interface.  Open  circuit 
voltage  was  determined  assuming  an  open  circuit  at  the  weapon  interface.  Time 
duration  of  the  current  was  determined  using  manufacturer's  data  and  governing 
specifications  of  the  circuit  breakers  that  supplied  the  circuits. 
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3.0  SNEAK  CIRCUIT  ANALYSIS  OF  B-52G  &  FB-111A 

A  Sneak  Circuit  Analysis  of  the  Monitor  &  Control  and  Weapons  Release  systems  of 
the  B-52G  and  FB-U1A  aircraft  was  performed  with  the  aid  of  a  digital  computer. 

3. 1  SUMMARY 

The  analyses  of  the  systems  of  each  aircraft  were  based  on  electrical  wiring 
data  from  technical  manuals.  Circuit  evaluation  was  limited  to  pertinent 
portions  of  the  subsystems,  and  excluded  circuitry  internal  to  the  weapons. 

The  results  of  the  B-52G  analysis  were  three  sneak- circuit  reports  describing 
erroneous  indicator  lights,  two  design  concern  reports  describing  unnecessary 
components  and  a  single  failure  point,  and  one  drawing  error  report.  The 
FB-111A  analysis  resulted  in  two  sneak  circuit  reports  describing  a  sneak 
inhibit  and  a  but-to-bus  tie,  and  five  drawing  error  reports.  Copies  of  all 
reports  are  included  in  Sections  3.4,  3.5  and  3.6  respectively. 

3.2  CONDITIONS  AND  ASSUMPTIONS  ■ 

The  B-52G  and  FB-111A  sneak  circuit  analyses  were  based  on  electrical  wiring 
diagrams  contained  in  technical  manuals.  The  information  shown  on  these 
drawings  was  of  sufficient  detail  for  component  interconnections  and  generally 
sufficient  for  circuits  internal  to  component  "Boxes".  Supplementary  informa¬ 
tion  was  obtained  from  functional/integrated  drawings  and  system  descriptions 
from  additional  technical  manuals. 

Specifically,  the  circuitry  of  each  aircraft  that  was  analyzed  was  limited  to 
the  portions  of  the  Weapons  Release  and  Monitor  and  Control  Systems  for  which 
electrical  wiring  data  was  available.  Circuitry  in  other  systems  which  inter¬ 
faced  with  the  aforementioned  systems  was  considered  out  of  scope.  No  cir¬ 
cuitry  internal  to  the  gravity  weapons  or  the  AGM-69A  was  included  in  the 
analysis.  Assumptions  were  made  for  components  on  which  detail  electrical  data 
were  not  available,  based  on  the  supplementary  information. 

3.3  NETWORK  TREES 

The  network  trees  derived  from  computer  processed  B-52G  and  FB-111A  data  were 
analyzed  for  sneak  circuit  conditions.  The  trees  were  uniquely  identified 
according  to  aircraft,  numbered,  and  titled  for  reference  and  cross-reference 
between  trees.  Copies  of  all  network  trees  for  B-52G  and  FB-111A  aircraft 
are  included  as  Volumes  2  and  3. 
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3.4  SNEAK  CIRCUIT  REPORTS 

Five  sneak  circuit  conditions  were  discovered  during  the  analysis  of  aircraft 
systems.  Three  sneak  circuit  reports  (SCR's)  resulted  from  B-52G  analysis, 
and  two  SCR's  from  FB-111A  analysis.  Copies  of  these  SCR's  are  presented  in 
the  Figures  listed  below. 


SCR  Number 

Subject 

Fiqure 

B-52G-1 

DCU-9/A  Warning  Light 

3.4-1 

-2 

Master  Bomb  Control  Power  Indicator 

3.4-2 

-3 

AGM-69A  Power  Distribution  Indicator 

3.4-3 

FB-111A-1 

Tail  Arming  Solenoid 

3.4-4 

-2 

Essential  Bus  to  Main  Bus  Tie 

3.4-5 
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SNEAK  CIRCUIT  REPORT  B-52G-1 


0CU-9/A  Warning  Light  Provides 
False  Indication. 


8-27-75 


ENGINEER 


M.  Garnett 


REFERENCES 

1)  USAF  T.O.  11N-T5009-2  change  6,  para.  4-1.2  Warning  Indicator 

2)  USAF  T.O.  1B-52B-2-31  change  32,  page  3-83,  figure  3-20 

3)  USAF  T.O.  1 B- 528-2-23 ,  A8F.00  Rev  JH 

4)  USAF  T.O.  1B-52B-2-23,  A8.14  Rev  KM 


MODULE/tQUIPMENT  ■  | 

DCU-9/A/B52-G 

EXPLANATION 

• 

Per  reference  1,  the  DCU-9/ A  Warning  Indicator  is  used  to  indicate  undesirable  external 
conditions  or  to  test  certain  external  circuits  for  continuity.  When  the  forward 
readiness  switch  S619  is  in  the  SAFE  position  and  the  DCU-9/A  rotary  switch  is  in  the 
GND  or  AIR  position,  relay  K502  in  the  readiness  panel  will  energize  removing  Jll, 

J12,  J13,  and  J14  pins  G  and  L  from  the  warning  indicator  circuit  by  opening  the 
normally  closed  K502  contacts.  Closure  of  the  normally  open  K502  contacts  will 
illuminate  the  warning  indicator  falsely  implying  an  undesirable  external  circuit 
condition  even  though  the  indicator  is  not  connected  to  an  external  circuit.  Power 
is  still  present  on  Jll/A  through  J14/A  to  "safe”  the  weapon.  See  figure  1. 

POTENTIAL  IMPACT 

False  indication  of  an  undesirable  external  condition  when  an  undesirable  internal 
condition  exists. 


RECOMMENDATION 

Change  reference  1  and  other  documentation  as  necessary  to  show  that  the  DCU-9/A 
warning  light  may  also  indicate  an  undesired  switch  configuration  in  addition  to 
undesired  external  circuit  conditions. 


Figure  3.4.1 ,  Page  1 
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SNEAK  CIRCUIT  REPORT  B-52S-1 

PAGE  2  OF  2 
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Figure  1  -  DCU-9/A  Warning  Light  Circuit 
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SNEAK  CIRCUIT  REPORT  B-52G-2 


TITLE  Erroneous  Master  Bomb  Control  Power 
On  Indicator 


REFERENCES 

1)  T.O.  1B-52G-2-23,  change  16,  Electronic  Wiring  Diagrams  and  Data, 
Diagrams  A6.02,  A4.38,  A3. 32. 

2)  T.O.  1B-52G-2-31,  change  38,  Bomb  Release  Systems,  pages  2-1,  2-3  &  3-1. 


module /Equipment 

B-52G/A234 

/ 

EXPLANATION 

Figure  1  shows  DS155,  the  "Power  On"  indicator  in  A234,  Master  Bomb  Control  Panel. 
This  indicator  is  supplied  power  through  CB411  (A174),  S302  (A234)  and  SI 51  (A234), 
the  Master  Bomb  Control  Power  On/Off  switch.  This  indication  shows  only  that  power 
from  CB411  and  S302  has  been  switched  through  SI 51 .  It  does  not  accurately  indicate 
that  the  Master  Bomb  Control  Power  On  function  has  been  accomplished  through  SI 51 
switching.  Three  ether  wafers  of  SI 51  switch  control  power  from  CB284  and  CB409. 

The  present  configuration  of  DS155  cannot  monitor  that  control  power  from  CB284 
and  CB409  has  been  switched  through  SI 51. 

POTENTIAL  IMPACT 

DS155  could  provide  indication  that  power  is  on  when  it  may  be  partially  or  totally 
interrupted  by  CB284  or  CB409. 


RECOMMENDATION 


Change  all  applicable  documentation  to  show  that  DS155  may  not  indicate  power  on 
function. 


Figure  3,4.2,  Page  1 
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Figure  1  -  Erroneous  Power  On  Indicator 


Figure  3.4.2,  Page  2 


ip- 


D2-1 18576  -1 


SNEAK  CIRCUIT  REPORT  B-52G-3 


TITLE  Erroneous  Indicator  In  AGM-69A 
Power  Distribution 


REFERENCES 

1)  T.O.  1B-52G-2-23,  change  16,  Electronic  Wiring  Diagrams  and  Data, 
pages  Y6B1M.03  &  Y6B1U.04. 

2)  T.O.  1B-52G-2-12,  change  55,  Electrical  Systems,  pages  3-51,  3-52, 
3-53,  &  3-54. 


MODULE /EQUIPMENT 

B52-G/AGM-69A  PWR  DIST.  BOX 

EXPLANATION 

Indicator  DS439  in  A482,  AGM-69A  Power  Distribution  Box,  does  not  indicate 
"Hydraulic  Pump  T.  R.  On"  as  its  label  suggests.  DS439  shows  only  that  K659  the 
Hydraulic  Pump  T.  R.  Ground  Check  Relay  has  been  energized.  A  true  "T.R.  On" 
can  be  taken  only  at  the  output  of  the  transformer-rectifier  (T.R.).  DS439 

and  the  transformer-rectifier  input  circuits  are  shown  in  Figure  1. 

POTENTIAL  IMPACT: 

The  present  configuration  of  DS439  cannot  monitor  loss  of  input  or  output  of 
the  transformer-rectifier. 


RECOMMENDATION 

1.  Incorporate  into  applicable  documentation  that  DS439  may  not  indicate  the 
true  "on-off"  status  of  the  hydraulic  pumn  T.K. ,  or 

2.  If  a  true  "on"  indication  is  desired,  place  DS439  or  control  of  DS439  in 
the  transformer-rectifier  output  circuit. 


Figure  3.4.3,  Page  1 
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SNEAK  CIRCUIT  REPORT  fb-iha-i 


TITLE  Tail  Arming  Solenoid  Cannot  be  Energized 

REFERENCES 


DATE  9-17-75 

engineer  JL  .Garnett 


4U. 


1.  T.O.  11N-T5055-2,  Change  6,  Station  Program  Unit,  Figure  3-4. 

2.  T.O.  1 F-ll 1 (B) A-2-1 1-1 ,  Change  2,  Figure  1-8,  pg.  1-22 


MODULE /EQUIPMENT 

Pivot  Pylon  Conventional  Station  Program  Unit/FB-lllA 
EXPLANATION 

Reference  1  is  excerpted  in  Figure  1.  Note  that  no  connection  is  made  to  pin  13 
of  relay  K9.  Normally  open  contact  3  of  K9  connects  to  the  "TAIL  ARMING  SOLENOID". 
Because  of  no  connection  to  K9  pin  13,  no  means  exists  to  energize  the  solenoid. 


POTENTIAL  IMPACT 

Impossibility  of  tail  arming  a  conventional  weapon  in  this  configuration. 


RECOMMENDATION 

Reference  2  implies  that  the  dotted  line  connection  shown  in  Figure  1  would 
resolve  the  problem.  f 


Figure  3.4.4,  Page  1 


*ltC5»*Cl  CGMK.I- '  •  HOUSTON,  UXAS 


1 


D2-1 18576  -1 


SNEAK  CIRCUIT  REPORT  fb-hia-2  page  i  of  2 


TITLE  ESSENTIAL  BUS  TO  MAIN  BUS  TIE 


REFERENCES 

1.  T.O.  11F9-2-3  Technical  Manual,  Overhaul  Instructions,  Programmer  Electronic 
Command  Signals,  Figure  12-1. 

2.  T.O.  lF-lll(B)A-2-14  Technical  Manual,  Organizational  Maintenance,  Wiring  Dia¬ 
grams,  Figure  3-28A  A  3-41A. 

3.  T.O.  11N-T5055-2  Technical  Manual  Intermediate  Maintenance,  Station  Program  Unit 
Figure  3-4. 

MODULE/EQUIPMENT 

Weapon  Release  Circuitry/FB-lllA 


EXPLANATION  •  * 

Figure  1  shows  that  when  the  Release  Program  Unit  (RPU)  issues  a  MAU  Fire  2  command 
and  K3  (Stores  Jett)  in  the  conventional  SPU  is  energized  a  bus  to  bus  tie  exists 
between  the  28VDC  Ess  bus  in  the  DC  Power  Panel  and  the  28VDC  Main  bus  in  Weapons 
Bay  OC  Power  Panel.  This  is  typical  for  all  four  pylon  weapons  stations. 


POTENTIAL  IMPACT 

When  the  bus  to  bus  tie  is  made  the  28VDC  Ess  bus  can  supply  power  to  the  28VDC 
Main  bus  loads  if  the  28VDC  Main  bus  is  not  powered  for  any  reason.  If  the 
28V DC  Ess  bus  is  at  a  higher  potential  than  the  28VDC  Main  bus,  CB5  in  the  DC 
Power  Panel  could  trip  causing  loss  of  28VDC  power  to  the  RPU  MAU  Fire  circuits. 
Any  fault  that  trips  CB5  in  the  DC  Power  Panel  will  cause  loss  of  both  MAU  Fire 
and  2  commands  to  all  pivot  pylons. 


RECOMMENDATION 

Revise  the  aircraft  wiring  such  that  RPU  connector  J230004  pin  2  is  supplied  power 
from  the  28VDC  Main  bus  and  remove  the  internal  connection  in  the  RPU  that  ties 
the  wiring  from  J230004  pins  1  and  2  together,  and  reverse  MAU  Fire  1  and  2  outputs 
for  weapon  station  3  at  the  RPU. 


Figure  3.4-5,  Page  1 
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3.5  DESIGN  CONCERN  REPORTS 

Two  design  concern  reports  (DCR's)  were  written  describing  areas  of  concern 
in  B-52G  circuitry.  No  DCR's  resulted  from  the  FB-111A  analysis.  Copies 
of  the  two  DCR's  are  presented  in  Figures  listed  below. 

DCR  Number  Subject  Figure 

B-52G-1  Unnecessary  Components  3.5-1 

-2  Single  Failure  Point  3.5-2 


3-13 
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DESIGN  CONCERN  REPORT  b-szg-i 


TITLE  Unnecessary  Components  in  Clip-ln 
Subassembly  and  MB  3A  Bomb  Racks 


REFERENCES 


1)  USAF  T.O.  V1N-H5035-2,  change  4,  page  5-2,  figure  5-1. 


MODULE/EQUIPMENT 

Cl ip- In  Subassemb1y/B52-G 


EXPLANATION 

Figure  1  shows  the  forward  right  release  schematic  as  it  presently  exists.  Note 
that  regardless  of  the  state  of  salvo  control  relay  K1 ,  the  lower  and  upper  right 
release  solenoids  v.ill  energize  with  the  BRML  switches  closed.  A  less  complex 
circuit  shown  in  figure  2  deletes  K1 ,  uses  a  single  set  of  lower  right  BRML  switch 
contacts,  a  single  pair  of  lower  right  BOMB  RACK  RELEASE  solenoid  contacts,  a  single 
set  of  upper  right  BRML  switch  contacts,  and  a  single  pair  of  upper  right  BOMB 
RACK  RELEASE  solenoid  contacts.  A  similar  situation  exists  for  the  forward  left  re¬ 
lease  schematic. 


RECOMMENDATION 

The  configuration  shown  in  figure  2  requires  fewer  and  less  complex  components. 
Removal  of  the  salvo  control  relay  K1  saves  parts  and  improves  reliability.  It  may 
be  desired  however,  to  leave  the  BRML  switches  and  RELEASE  solenoid  contacts  as  is 
for  redundancy. 


Figure  3.5.1 ,  Page  1 
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DESIGN  CONCERN  REPORT  B-52G-1 


PAGE_1_ 


SWITCHED  24VDC 


Figure  2  -  Suggested  Right  Bomb  Release  Circuit 
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DESIGN  CONCERN  REPORT  B-52G-2 


TITLE  Single 
&  Non-i 


REFERENCES 

1)  USAF  T.O. 

2)  USAF  T.O. 


MODULE/EQUIPMENT 

B-52G/AGM-69A 

EXPLANATION 

As  shown  in  figure  1,  pins  Y  and  M  on  the  missile  connector  (J9  for  MSL  1,  etc) 
are  connected  together  in  the  relay  assembly,  reference  1.  This  connection  ties 
the  "ELECTRONIC  POWER  (NON-CRITICAL)"  and  the  "ELECTRONIC  POWER  (CRITICAL)" 
supplied  to  the  missiles  per  reference  2.  A  failure  on  the  "NON-CRITICAL"  bus  will 
result  in  the  loss  of  both  "CRITICAL"  and  “NON-CRITICAL"  ELECTRONIC  POWER. 


RECOMMENDATION 

Supply  separate  paths  including  circuit  breakers  and  relay  switching  for  "CRITICAL" 
and  "NON-CRITICAL"  ELECTRONIC  POWER  or  delete  the  distinction. 


Figure  3.5.2,  Page  1 
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Figure  1  -  Missile  Electronic  Power  Circuit 
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3.6  DRAWING  ERROR  REPORTS 

A  total  of  six  drawing  error  reports  (DER's)  were  written  during  the  analysis. 
One  DER  resulted  from  the  B-52G  analysis,  and  five  resulted  from  the  FB-111A 
analysis.  Copies  of  the  DER's  are  presented  in  Figures  listed  below. 


DER  Number 

Subject 

Figure 

B-52G-1 

T.O.  1B-52G-2-23,  p.  A8.14,  Change  10 

3.6-1 

FB-111A-1 

-2 

T.O.  1F-111 (B)A-2-14,  p.  3-246H, 

Change  5 

T.O.  1F-111 (B)A-2-145-l ,  p.  3-244, 

3.6- 2 

3.6- 3 

-3 

-4 

Change  5 

T.O.  1F-111 (B)  A-214,  p.  3-246  E, 

Change  5-S10 

T.O.  16W6-23-2,  p.  2-69,  Change  9 

3.6- 4 

3.6- 5 

-5 

T.O.  1F-111 (B)A-2-14,  p.  3-762A, 

Change  10 

3;  6-6 
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DRAWING  ERROR  REPORT  B-52G-i 


TO: _ PROJECT : 


OCUMENT  NO. 

REFERENCE  DESIGNATOR 

SUBSYSTEM 

T.O.  1B-52G-2-23,  A8.14  Change  10 

A217 

POWER 

UNIT  NOMENCLATURE 

LH  FWD  DC  LOAD  BOX 

DISCREPANCY: 


CB550  has  a  rating  of  5A  shown  on  page  A8.14  of  T.O.  1B-52G-2-23.  The  part  number 
shown  in  the  index  is  BAC-C18J-15  which  is  a  15A  rating. 


ASSUMED  CORRECTION: 


Change  the  rating  shown  on  page  A8.14  to  1 5A. 


REPORTED  BY  J-  B-  Campbell 

DATE_ 

8-19-75 
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GROUP  ACTION  RY  B-  Campbell  1M 
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DATE. 
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DRAWING  ERROR  REPORT  fb-iiia-i 


TO: 

PROJECT:  FB-111A 

DOCUMENT  NO. 

REFERENCE  DESIGNATOR 

SUBSYSTEM 

T.O.  IF— 111 (B)A-2-14 

RPU  (A2) 

UNIT  NOMENCLATURE 

RELEASE  PROGRAM  UNIT 

DISCREPANCY: 


Figure  3-28A,  Sheet  9;  Page  3-2A6H,  Change  5 

The  following  discrepancies  exist  in  that  portion  of  the  circuit  shown  on  the 
attached  sheet: 

1.  Plug  PI 3  is  labeled  incorrectly 

2.  Receptacle  023004  is  labeled  incorrectly 

3.  The  function  of  P13-2,3,4  are  shown  incorrectly 

4.  Wire  number  A2403B12  is  used  twice 


ASSUMED  CORRECTION: 


1.  PI 3  will  be  labeled  P230004. 

2.  The  RPU  receptacle  will  be  labeled  J230004. 

3.  All  inputs  to  the  RPU  will  be  labeled  ESS  BUS. 

4.  One  wire  will  be  renumbered. 


REPORTED  BY  P. 


DATE  S-22r75. 


SNEAK  CIRCUIT 
GROUP  ACTION  BY 

'i-'dXu.U*'  S  J~cJ 

0  date  7S 

CONTACT  NAME  _ 

D - 

DATE 

CONTRACTOR  CONCURRENCE  BY. 


.DATE. 


Figure  3.6.2,  Page  1 
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DRAWING  ERROR  REPORT  FB-111A-1 


PAGE  2  OF  2 


Figure  1  Release  Program  Unit 

HOu-:u> 

Figure  3.6.2,  Page  2 
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DRAWING  ERROR  REPORT  fb-iha-2 

TO:  PROJECT:  FB-111A _ _ 

DOCUMENT  NO.  [REFERENCE  DESIGNATOR  I  SUBSYSTEM 

USAF  T.O.  1F-111 (B)A-2-145-l ,  Change  5  SPU  L  and  R 

UNIT  NOMENCLATURE 

Station  Program  Unit,  part  number  9346-8479-1 
DISCREPANCY: 

On  Sheet  3-244y  Figure  3-28  shows  modules  A3  and  A4  which  are  the  left  and  right 
SPU's.  Note  that  J479002/28  is  referenced  to  12D2247.  At  this  reference  no 
J479002/28  can  be  located  but  J4790O2/4I  (unwired  on  the  document  in  question) 
is  present.  See  Figure  1.  It  appears  that  J479002  pins  28  and  41  have  been 
reversed. 


| ASSUMED  CORRECTION: 

Using  USAF  T.O.  1F-111 (B)A-2-l 1-1 ,  sheet  1-26,  change  2  as  supporting  documentation, 
J479002/28  should  be  unwired  and  J479002/41  should  be  shown  connected  and  referenced 
to  12D2247  in  pin  28's  place.  Figure  2  excerpts  the  SPU  on  the  aforementioned 
T.O. 


REPORTED  BY  M.  Garnett 

SNEAK  CIRCUIT  FT  ~f) 
GROUP  ACTION  BY 


9-23-75 


DATE  IzJJLzll 


CONTACT  NAME 


CONTRACTOR  CONCURRENCE  BY. 


Figure  3.6.3,  Page  1 
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DRAWING  ERROR  REPORT  fb-iha-3 


TO: 

PROJECT:  FB-111A 

DOCUMENT  NO. 

REFERENCE  DESIGNATOR 

SUBSYSTEM 

T.O.  1F-lll(B)A-2-14 

003S10 

UNIT  NOMENCLATURE 

EXT  STORES  JETTISON 

DISCREPANCY: 


Figure  3-28A,  Sheet  6,  Page  3-246E,  Change  5-S10  is  labeled  "EMER  JETTISON  SW”. 
On  the  jettison  panel,  S10  is  labeled  "EXT  STORES  JETTISON" 

(Ref.  T.O.  IF-111 (B)A-2-ll-l ,  Change  4,  page  1-3  and  1-23) 


ASSUMED  CORRECTION: 

Change  figure  3-28A,  Sheet  6  of  T.O.  IF-111 (B)A-2-14  to  read  "EXT  STORES  JETTISON" 
so  that  panel  nomenclature  and  schematic  nomenclature  will  agree. 


REPORTED  BY 


Jim  Verges 


DATE. 


9-24-75 


SNEAK  CIRCUIT  \D  JjP  /  t  j? 

GROUP  ACTION  BY  htUuiX  L . 


.  DATE  10-  7-15 


CONTACT  NAME 


.  DATE . 


CONTRACTOR  CONCURRENCE  BY. 


.DATE. 


Figure  3.6-4 
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SNEAK  CIRCUIT  DRAWING  ERROR  REPORT  fb-iha-4 


TO: 

PROJECT: 

DOCUMENT  NO. 

REFERENCE  DESIGNATOR 

T.O.  16W6-23-2,  2-69,  Change  9 

Pivot  Pylon 

UNIT  NOMENCLATURE 

Conventional  Weapon  Station  Program  Unit 


DISCREPANCY: 

T.O.  16W6-23-2  shows  an  electrical  connection  between  Pins  1,  20,  21  of  connector 
P47900-1 . 

T.O.  lF-111(B)A-2-14  and  T.O.  1F-111 (B)A-2-ll-l  show  an  electrical  connection  between 
Pins  1,  20,  22  of  connector  P479001-1. 


ASSUMED  CORRECTION: 

T.O.  16W6-23-2  should  be  changed  to  show  electrical  connection  between  Pins  1,  20,  22 
of  connector  P479001-1. 


REPORTED  BY  H.  Holt  ?- 


SNEAK  CIRCUIT  // . 

GROUP  ACTION  BY  H.  Holt  //  /44-'£ 


r>ATF  1 0-3-75 


.  DATE - 1Q-3-3S- 


CONTACT  NAME - 


CONTRACTOR  CONCURRENCE  BY. 


Figure  3.6-5 
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SNEAK  CIRCUIT  DRAWING  ERROR  REPORT  fb-iha-‘ 


DOCUMENT  NO. 

T.O.  1F-1 1 1 (B) A-2-14 ,  Change  10 

REFERENCE  DESIGNATOR 

304A1 

SUBSYSTEM 

Weapon 

Release 

UNIT  NOMENCLATURE 

Program  Release  B  Circuit  Breaker 

DISCREPANCY: 

T.O.  1F-111(B)A-2-14,  Page  3-762A,  Change  10  shows  the  Program  Release  B  circuit 
,  breaker  between  wire  A2403A12  and  the  essential  bus  rated  at  5  amps. 

T.O.  1F-111  (B)A-2-14,  Page  3-246H,  Change  5.  shows  the  Program  Release  B  circuit 
breaker  between  wire  A2403A12  and  the  essential  bus  rated  at  20  amps. 


ASSUMED  CORRECTION: 

T.O.  lF-lll(B)A-2-14,  Page  3-762A  should  be  changed  to  show  the  Program  Release  B 
circuit  breaker  (between  wire  A2403A12  and  essential  bus)  rated  at  20  amps. 


REPORTED  BY . 


H.  Holt  P- 


DATE. 


10-3-75 


SNEAK  CIRCUIT 
GROUP  ACTION  BY. 


H.  Holt  3/ 


.  DATE . 


10-3-75 


CONTACT  NAME 


.DATE. 


CONTRACTOR  CONCURRENCE  BY. 


.DATE. 


Figure  3.6-6 
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4.0  POWER  AND  LOAD  ANALYSIS 

Boeing  performed  a  power  and  load  analysis  of  B-52  and  FB-111  aircraft 
monitor  and  control  (AMAC)  circuitry  to  the  nuclear  weapon  interfaces.  Normal 
power  and  load  analysis  included  direct  and  indirect  interface  circuits. 
Circuits  adjacent  to  exposed  nuclear  weapon  system  circuitry  sharing  common 
cables,  connectors  and  components  were  included  in  the  fault  analysis. 

The  B-52  and  FB-111  subsections  are  designed  to  stand  alone  in  the  event 
that  they  are  separated  from  the  rest  of  the  report.  The  following  diagram 
shows  how  the  power  and  load  analysis  subsections  are  organized. 


POWER  AND  LOAD  ANALYSIS 
SECTION  4 
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4.1  POWER  AND  LOAD  ANALYSIS  -  B-52G 

This  section  describes  the  power  and  load  analysis  of  the  B-52G  monitor  and 
control  (AMAC)  circuits  leading  to  gravity  weapons  loaded  on  the  forward  bomb 
bay  multiple  carriage  clip-in  assembly  and  to  AGM-69A  missiles  on  the  left  pylon 
and  the  launcher  in  the  aft  bomb  bay.  Figures  4.1-A  and  4.1-B  are  simplified 
schematic  diagrams  of  gravity  weapon  circuits  and  AGM-69A  arming  circuits. 
Numbers  opposite  the  AMAC  connector  pins  refer  to  analysis  packages  in  Sections 
4.1.6  and  4.1.7  of  this  report. 

4.1.1  Summary 

The  power  and  load  analysis  was  performed  on  groups  of  interface  circuits 
identified  by  sneak  circuit  network  trees.  Results  are  summarized  in  Table 
4.1-A. 


4.1.2  Conditions 

The  study  was  made  according  to  the  following  ground-ruled  conditions: 
o  Interfaces  with  gravity  bombs  are  the  connectors  shown  in  the 
aircraft  wiring  diagrams. 

o  Interfaces  with  SRAM  are  the  aircraft  connectors  to  the  SRAM 
missile.  Internal  SRAM  missile  circuits  were  excluded, 
o  Aircraft  circuits  for  SRAM  guidance  were  excluded, 

o  One  SRAM  weapons  bay  installation-  and  one  SRAM  pylon  station  was 
analyzed  in  depth  for  the  B-5ZG.  The  other  similar  SRAM  installa¬ 
tions  were  analyzed  for  impacts  of  detail  differences, 
o  Analyses  of  abnormal  environments  considered  only  one  fault  at  a 
time. 

o  Wiring  faults  within  aircraft  wiring  harnesses  were  limited  to 
those  within  shared  cables  and  connectors.  Cable-to-cable  and 
bundle-to-bundle  wiring  faults  were  excluded, 
o  Release  circuits  were  not  included  as  nuclear  weapon  interface 
circuits  during  load  analysis  for  abnormal  environments, 
o  Short  circuits  in  terminals  and  faults  internal  to  components  were 
considered  only  in  the  worst-case  abnormal  environment  analysis 
for  each  model. 
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4.1.3  Identification  of  Circuits 

The  analysis  used  Air  Force  technical  manuals  and  other  source  documents  to 
identify  the  interface  circuits.  The  gravity  bomb  interfaces  are  shown  in 
T.O.  11N-H5035-2,  Figure  5-2,  Change  4.  (Reproduced  in  Figure  4.1-A  of  this 
report).  The  AMAC  circuitry  to  the  gravity  weapons  is  shown  in  Figure  4.1-B, 
which  is  a  reproduction  of  T.O.  1B-52B-2-31,  Figure  3-10,  Change  33.  Analysis 
package  numbers  are  shown  opposite  to  the  corresponding  AMAC  connector  pins. 
AGM-69A  missile  interface  is  shown  in  Figure  4.1-C.  Pertinent  arming  circuits 
are  shown  in  Figure  4.1-D.  The  analysis  used  sneak  circuit  network  trees  and 
other  source  documents  to  identify  adjacent  and  interrelated  circuits  for 
fault  analysis.  The  applicable  network  trees  are  reproduced  in  the  analysis 
packages. 

4.1.4  Normal  Environment 

Power  capability  of  the  interfacing  circuits  was  calculated  by  determining 
open  circuit  voltage  and  short  circuit  current  at  the  weapon  interfaces  with 
the  circuits  grounded  at  that  point. 

4.1.5  Abnormal  Envi ronments 

Each  network  tree  was  analyzed  for  postulated  faults.  Postulated  faults  were 
identified  by  numbered  circles.  The  worst  case  for  each  interfacing  circuit 
was  identified  and  open  circuit  voltage,  short  circuit  current  and  the  dura¬ 
tion  of  current  flow  was  determined. 

Several  of  the  faults  postulated  receive  power  through  the  DCU-9/A  Tester 
or  SWK  Box.  Power  from  these  sources  can  occur  only  twice  during  a  mission 
according  to  T.O.  1B-52G-1,  Radar  Navigators  Checklist  (Nuclear),  once  during 
the  Interior  Inspection  Checklist,  before  takeoff,  and  during  the  Before 
Descent  Checklist.  Power  paths  other  than  those  through  DCU-9/A  Tester  or 
SWK  Box  were  used  to  determine  worst  case  conditions  whenever  they  existed. 

The  reasons  are  that  exposure  to  damage  time  during  testing  is  minimal,  and 
testing  does  not  occur  during  landing,  takeoff  and  air  refueling  when  risk 
to  damage  is  highest. 
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Figure  4.1-A  Gravity  Bomb  Weapon  Interfaces 
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Fieure  3-10.  Weapon  Arming  Simplified  Circuit  (B-S2G  and  H  Aircraft) 
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gure  4. 1-D  AGM-69A  Simplified  Schematic  -  Arming  Circuits 
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4. 1.5.1  Ground  Rules  &  Assumptions 

Wire  resistances  and  resistances  across  switches  and  relays  were  selected 
from  parts  specifications.  Zero  ohms  resistance  was  assumed  for  cable  con¬ 
nections  and  splices.  Circuit  breaker  trip-times  were  determined  from 
Figure  4.1-E,  B- 52  Gravity  Bomb  Circuit  Breaker  Trip  Time  V'  Current  Profile, 
and  Figures  4.1-F,  -G  and  -H,  AGM-69A  Circuit  Breaker  Trip  Time  Vs  Current 
Profile.  These  curves  were  obtained  from  parts  specifications.  When  appli¬ 
cable,  standard  temperature  was  used  in  determining  characteristics. 
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TIME  IN  SECONDS 


CB  TRIP  TIME  VS  CURRENT  PROFILE 


Figure  4.1-E  Gravity  Bomb  Circuit  Breaker 
Trip  Time  Vs  Maximum  Current 


Fig.  4.1-G  AGM-69A  Circuit  Breaker 
Trip  Time  Vs  Current  - 
7,  15,  A  35  A  Breakers 
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4.1.6  CIRCUIT  ANALYSIS  PACKAGES 

Normal  and  fault  analyses  of  each  network  tree  are  documented  in  individual 
packages.  The  following  analysis  packages  cover  all  of  the  interface  circuits 
to  weapons  carried  in  the  forward  bomb  bay  on  the  multiple  carriage  clip-in 
assembly: 

4. 1.6.1 

4. 1.6. 2 

4. 1.6. 3 

4. 1.6. 4 

4.1. 6. 5 

4. 1.6. 6 

4.1. 6. 7 

4. 1.6. 8 

NOTE 

Power  Profiles  -  In  all  cases,  short  circuit  current,  caused  by  faults  was 
found  to  be  constant  because  of  the  absence  of  inductors  and  capacitors 
in  the  circuits  investigated.  Voltage  source  impedance  was  assumed  to  be 
zero  ohms.  A  typical  fault  current  Vs  time  profile  is  shown  here: 


Pin  d 

Pin  T 

Pins  T, 

W  &  Y 
Pins  C,  f, 

Z  &  a 
Pin  h 

Pins  c,  J, 

H  ti  F 

Pins  G.  L,  R, 
E,D,B,A  &  P 
Pin  X 


AMAC  FWD  SYS  SECT  III  &  IFC  RELAY 
(Network  Tree  0200) 

POWER  FROM  TR  4 
(Network  Tree  80) 

POWER  FROM  TR  8 
(Network  Tree  83) 

INFLIGHT  CONTROL  TESTER,  DCU-9A 
(Network  Tree  0198) 

FWD  BOMB  BAY  SAFING 

(Network  Tree  201 ,  248) 
INFLIGHT  CONTROL  TESTER,  DCU-9A 
(Network  Tree  0199) 

DCU-9A,  INFLIGHT  TEST 
(Network  Tree  43B) 

UNUSED  CIRCUITRY 
(Network  Tree  202) 


FAULT  CURRENT  PROFILE 


4-16 


02-118576  -1 


CLIP- IN  ASSEMBLY  PIN  d 
*  •— 

CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6.1  Circuit  Analysis  Package,  Weapon  Interface  Pin  d  of  Connectors 
Oil,  012,  J13  and  014  on  the  A114  Clip-In  Assembly  and  Cable  In 
Forward  Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  11N-H5035-2  (Change  4)  -  copy 
attached  below.  Maximum  current  available  to  pin  d  in  a  normal  environment 
is  0  amps.  Worst  case  current  at  24VDC  in  an  abnormal  (faulted)  environment 
would  be  152  amps  assuming  the  pin  d.  wires  grounded  at  the  weapon  and  shorted 
to  power  at  0932  (AMAC). 
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4. 1.6.1  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-1,  Network  Tree  0200,  normal  power 
environment  is  without  voltage  sources. 

Open  circuit  voltage  =  0V;  Short  circuit  current  =  0A. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  0200 
and  Figure  4.1-2,  Cable  Drawing: 

©  Clip-In  Assembly  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566  during 
Radar  Navigator  testing  using  DCU-9/A  and  the  SWK  Box. 

(?)  Connector  J932/P3  or  Cable  31-3516-27  Damaged  (Worst  Case) 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  during  testing. 
See  Figure  4.1-3  for  source  of  voltage.- 

®  Cable  31-3516-1  Damaged 

No  voltages  present.  Cable  runs  between  CSS  interconnect  box 
and  weapons  interface.  The  interconnect  box  opens  all  circuits. 

©  Interconnect  Box  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1566  during  testing. 
See  Figure  4.1-4  for  source  of  voltage. 
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4. 1.6. 7  (Continued) 

c.  Worst  Case  Path  and  Calculations 


/ZErFJiztic  £.  v’pvYH  (2)  in  paragraph  b. 


ZHv-TJC  .1 57 -ft-  F/zon  c&  JS'Lf’ 

CF-F,  Ft  6,  V./- 3 

Z\-ZZ\(0-2,1 


J  <H2.  d  P 

PI  c 

r 

.  oz  t  -n-  /  PPTl-l 

r_i  i 

t  •  ■  I 

jii  jit-  j\"i  jH  J 


Total  resistance  of  path  =  .187,/u 


V0C  ■  2JVDC 

'sc  ■  TT5ET  *  -IS  a”PS 

Time  =  Less  than  0.8  seconds.  Current  is  greater  than  1000% 
circuit  breaker  rating. 
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CUP-IN  ASSEMBLY  UPPER 
AND  LOWER  RIGHT  WEAPON 
INTERFACE  PINS  T 
CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 2  Circuit  Analysis  Package,  Weapon  Interface  Pins  T  of  Connectors 

J13  and  J14  on  A114  Clip-In  Assembly  and  Cable  in  Forward  Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  11N-H5035-2  (Change  4)  -  copy 
attached  below.  Maximum  current  available  to  pin  T  in  a  normal  environment 
is  £  amps.  Worst  case  current  at  28VDC  in  an  abnormal  (faulted)  environment 
would  be  1000  amps,  assuming  the  pins  grounded  at  the  weapon  and  shorted  to 
power  at  IFC  relay. 
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4. 1.6. 2  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-5,  Network  Tree  80,  normal  power 
environment  is  with  K399  open. 

Open  circuit  voltage  =  OV;  Short  circuit  current  =  OA. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  80 
and  Figure  4.1-6,  Cable  Drawing. 

(T)  Clip-In  Assembly  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 
during  Radar  Navigator  Testing  with  the  DCU-9/A  and  SWK  Box. 

See  Figures  4.1-7  and  4.1-8  for  voltage  source. 

(2)  Cable  31-3516-30  or  Connector  J934/P2  / 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1566  during  testing. 
See  Figure  4.1-8  for  voltage  source. 

IFC  Relay  K399  Damaged  (Worst  Case) 

Pin  L3  to  T3  28V DC  from  CB549 
LI  to  T3  28V DC  from  CB548 
L2  to  T3  28VDC  from  CB550 
See  Figure  4.1.6  for  voltage  sources 
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4. 1.6. 2  (Continued) 
c.  Worst  Case  Path 

Reference  path(X’  IFC  Relay  K399  Damaged  (from  paragraph  b) 

z£voc 


j  q  3^ _ D 

pz  d 

.02)  -/l~  /  PAtw4 

jh  j»q  t 

Total  resistance  of  path  .028  jx. 

Vqc  -  28VDC 

ISC  1  -  ™0  Amps 

Time  =  Less  then  0.8  seconds  for  circuit  breaker  to  open. 
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CLIP-IN  ASSEMBLY  PINS  T,  W  &  Y 
CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 3  Circuit  Analysis  Package,  Weapon  Interface  Pins  W  &  Y  of 
Connectors  Jll,  J12,  J13  and  J14;  and  Pin  T  of  Connectors 
Oil  and  012  on  All 4  Clip-In  Assembly  and  Cable  in  Forward 
Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.  0.  11N-H5035-2  (Change-4)  - 
Copy  attached  below.  Maximum  current  available  to  pins  T,  W  and  Y  in  a 
normal  environment  is  0  amps.  Worst  case  current  at  28VDC  is  an  abnormal 
environment  (faulted)  would  be  1170  amps  for  pins  T  and  800  amps  for 
pins  W  and  Y  assuming  the  pins  are  grounded  at  the  weapon  and  shorted  to 
power  through  IFC  relay. 


</•  C.  7 
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4. 1.6. 3  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-9,  Network  Tree  No.  83,  normal  power 
environment  or  all  pins:  Open  circuit  voltage  =  OV;  short  circuit 
current  =  OA,  because  K399  is  normally  open. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  No.  83 
and  Figure  4.1-10,  Cable  Drawing: 

©  Clip-In  Assembly  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 
during  Radar  Navigator  testing.  See  Figures  4.1-11  and  4.1-12 
for  source  of  voltage. 

(D  Cable  31-3516-27  or  Connector  J932/P3  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  during 
Radar  Navigator  testing.  See  Figure  4.1-12  for  source  of 
voltage. 

(5)  IFC  Relay  K399  Damaged  (Worst  Case) 

Reference  Figure  4.1-10. 

L2  to  T2  28VDC  from  CB550 
LI  to  T1  28VDC  from  CB548 
LI  to  T2  28VDC  from  CB548 
L2  to  T1  28VDC  from  CB550 
L3  to  T1  or  T2  28VDC  from  CB549 
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4. 1.6. 3  (Continued) 


c.  Worst  Case  Path 

Reference  Path  (3)  IFC  Relay  K399  Damaged. 
Jll,  012,  J13  and  J14  V  or  W 
Jll  and  J12T 


CBS'1/ 9 
Z^Pi 

.oo  z-v- 


\*j  \ v 


2.1  f>rtl  -\ 


ju  Ja 
wcr.  y 


Pin  T 

Total  resistance  *  .024.^. 

Vnr  =  28VDC 

UO  tpr% 

ISC  =  -^24  =  UZi  amps 
Pins  W  &  Y 

Total  resistance  =  ,035^u 
Vnr  =  28VDC 

UL  «o 
>SC  =  7035  = 

Time  -  less  then  0.8  seconds  for 
circuit  breaker  to  open. 
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4. 1.6. 4  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-13,  Network  Tree  No.  0198,  normal  open 
circuit  voltage  =  OV;  short  circuit  current  s  OA. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree 
No.  0198  and  Figure  4.1-14,  Cable  Drawing. 

©  Clip-In  Assembly  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  during  testing  using 
DCU-9/A  and  the  SWK  box  from  CB1565  or  CB1566.  See 
Figure  4.1-15  and  4.1-16  for  power  paths. 

©  Cable  31-3516-27  or  Connectors  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  during  testing  from 
CB1565.  See  Figure  4.1-15  for  power  paths. 

(D  Cable  25-7410  or\ Connectors  Damaged  (Worst  Case) 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  28 VAC 
from  CB544.  See  Figure  4.1-15  for  power  paths. 

(4)  Cable  35-5531  or  Connectors  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 

on  28VDC  from  CB544  or  CB585.  See  Figure  4.1-15  or  4.1-16  for  power  paths 

(5)  DCU/9A  Testor  or  Connector  Damaged 


Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  28VAC 
from  CB544.  See  Figure  4.1-15  for  power  paths. 
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CLIP-IN  ASSEMBLY  PINS 
C,  f,  Z  &  a 

CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 4  Circuit  Analysis  Package,  Weapons  Interface  Pins  C,  f,  Z,  a^ 

of  Connectors  Jll ,  J12,  J13  and  J14  on  A114  Clip-In  Assembly 
and  Cable  in  Forward  Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  11N-H5035-2  (change  4) 
Copy  attached  below.  Maximum  current  available  to  pins  C,  f,  Z  and  a  in 
a  normal  environment  is  0  amps.  Worst  case  current  at  24V DC  in  an  ab¬ 
normal  (faulted)  environment  would  be  £1_8  amps  for  pin  f  and  222.  amPs 
for  pin  C,  Z  and  £,  assuming  the  pins  grounded  at  the  weapon  and  shorted 
to  power  at  J2065/P752  connector. 


z 
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4. 1.6. 4  (Continued) 


c.  Worst  Case  Path  and  Calculations 

Reference  Path(3)  Cable  25-7410  or  Connectors  Damaged. 


J  2 o  fcS* 


P  3  C  Z  a  | 


24v*DC  TUtouCjU  .OZO-d. 
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r~r  I"  i  j 

JH  JO.  j‘5  J'S  Ctz.,<3,{j 


Pin  f 


Total  resistance  =  .110 ,/u, 
VQC  =  24VDC 

*sc  =  TTTo  *  -22®. 

Time  =  less  than  0.8  seconds. 


Pins  C,  Z,  &  a  Total  resistance  =  .217.A. 

Vnr  =  24VDC 
24 

]SC  =  7217  =  212.  amps 
Time  ■  1.1  seconds  maximum. 
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Figure  4.1-13  Network  Tree  No.  0198 
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Figure  4.1-15,  Power  Paths  Through  DCU-9/A  Tester 
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CLIP-IN  ASSEMBLY  PIN  h 
CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 5  Circuit  Analysis  Package,  Weapon  Interface  Pin  £  of  Connectors 
Jll ,  J12,  J13  and  014  on  All 4  Clip-In  Assembly  and  Cable  in 
Forward  Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  11N-H5035-2  (Change  4}  -  copy 
attached  below.  Note  that  Pin  h.  connects  to  cable  Pin  K  through  relay  contacts. 
Maximum  current  available  to  pin  h^  in  a  normal  environment  is  0  amps.  Worst 

i 

case  current  at  24VDC  in  an  abnormal  (faulted)  environment  would  be  152  amps 
assuming  the  pin  grounded  at  the  weapon  and  the  SWK  Box  not  switched  "Off". 

With  the  SWK  "off",  the  relay  contacts  in  A114  would  be  open. 


i.U.e 
Plm  h 
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4. 1.6.5  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-17,  Network  Tree  201/248,  normal  open 
circuit  voltage  =  OV;  short  circuit  current  =  OA. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  201/248 
and  Figure  4.1-18,  Cable  Drawing. 

®  Clip-In  Assembly  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 
during  Radar  Navigator  testing  using  DCU-9/A  and  the  SWK  Box. 

Relay  contacts  (Kl,  K2,  K3  and  K4)  in  A1 1 4  are  only  closed  during 
this  period.  Voltage  sources  are  shown  in  Figures  4.1-19  or  4.1-20. 

0)  Connector  J932/P3  or  Cable  31-3516-27  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  during  testing. 
Voltage  source  is  shown  on  Figure  4.1-19. 

©  Connector  J935  or  Cable  31-3516-28  Damaged 

Connector  is  located  in  Aft  Bomb  Bay  and  is  not  connected  and 
un powered. 

0  Cable  31-3516-37  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1566  during  testing. 
Voltage  source  is  shown  on  Figure  4.1-20. 

0  Cable  25-7410  or  Connector  P  752/J2065 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  28VAC  from 
CB544  during  testing.  Voltage  sources  are  shown  on  Figure  4.1-19. 

0)  Cable  35-5531  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566,  or 
28VAC  from  CB545.  Voltage  sources  are  shown  on  Figures  4.1-19 
and  4.1-20. 
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4.1.6.5b  (Continued) 

©  Readiness  Switch  Panel (A399)  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 
during  testing.  Voltage  sources  are  shown  on  Figures  4.1-19 
and  4.1-20. 

(F)  DCU/9A  Tester  or  Connector  Damaged 


Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  28VAC 
from  CB544.  Voltage  sources  are  shown  on  Figure  4.1-19. 
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c. 


Worst  Case  Path  and  Calculations 

Reference  path©,  Clip-In  Assy  Damaged 


ZUv/pC  TMtZOOfirt  .*-3 7-a. 

j>>  l*) 
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K  -J 


JM  J»2. 


T  : 

J»3 
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Total  Resistance  of  Path  *  ,158,/u 


I  =  24 
XSC  TT3F 
Time 


=  24VDC 
=  152  Amps 

=  Less  than  0.8  seconds.  Current  is  greater 
than  1000%  circuit  breaker  rating. 
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CLIP-IN  ASSEMBLY  PINS 
*  F,  H,  J  &  c 
CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 6  Circuit  Analysis  Package,  Weapon  Interface  Pins  F,  H,  J  &  £  of 
Connectors  Jll,  J12,  J13  and  014  on  All 4  Clip-In  Assembly  and 
Cable  in  Forward  Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  11N-H5035-2  (Change  4)  -  copy 
attached  below.  Maximum  current  available  to  these  pins  in  a  normal  environ¬ 
ment  is  ^  amps.  Worst  case  current  at  24VDC  in  an  abnormal  (faulted)  environ¬ 
ment  assuming  the  pins  grounded  at  the  weapon  interface  would  be  109  amps  for 
pins  F,  J  &  £  and  £  amps  on  pin  H.  The  only  fault  that  can  supply  current  to 
pin  H  occurs  during  Radar  Navigator  Testing  using  the  DCU-9/A.  In  this  case  150 
amps  could  be  supplied  but  only  for  a  brief  period.  This  may  result  when  the 
Cl ip- In  Assembly  is  damaged. 
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4. 1.6. 6  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-21,  Network  Tree  0199,  normal  open  circuit 
voltage  =  0V;  Short  circuit  current  =  OA. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  0199 
and  Figure  4.1-22,  Cable  Drawing. 

(7)  Cl  ip- In  Assembly  or  Connector  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 
during  testing  using  DCU-9/A  and  SWK  Box.  Voltage  sources  are 
shown  on  Figures  4.1-23  and  4.1-24. 

(T)  Connector  J932/P3  or  Cable  31-3516-27  Damaged 

/ 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  during  testing. 
Voltage  source  is  shown  on  Figure  4.1-23. 

(?)  Cable  25-7410  or  Connector  P752/J2065  Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  28VAC 
from  CB544.  Voltage  sources  are  shown  on  Figure  4.1-23. 

(4)  Cable  35-5531  Damaged 

Wires  to  pins  F,  J  &  £  shorted  to  24VDC  prom  CB1565  or  CB1566  or 
28VAC  from  CB544  and  CB545.  Voltage  sources  are  shown  on  Figures 
4.1-23  and  4.1-24. 

(5)  DCU-9/A  Testor  or  Connector  Damaged 

Wires  to  pins  F,  0  &  £  shorted  to  24VDC  from  CB1565  or  28VAC  from 
CB544.  Voltage  sources  are  shown  on  Figure  4.1-23. 

(?)  Cable  31-3516-28  or  Connector  J935  Damaged 

Cable  to  Aft  Bomb  Bay  is  not  connected  and  unpowered,  (common  with 
wire  to  Pin  F). 
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© 

© 
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(Continued) 

Cable  31-3516-37  Damaged 

Wire  to  pin  F  shorted  to  24VDC  from  CB1566  during  testing.  Voltage 
source  is  shown  in  Figure  4.1-24. 

Cable  31-3516-35  Damaged 

Cable  to  CSS  Interconnect  Box  does  not  normally  contain  voltage  sources, 
(common  with  wires  to  pins  F  &  H). 

Cable  31-3516-1 

Cable  from  CSS  Interconnect  Box  to  Bomb  Bay  connectors  does  not 
normally  contain  voltage  sources.  (Common  with  wires  to  Pins  F4H) 

CSS  Interconnect  Box  Damaged 

Wire  to  pins  F  &  H  shorted  to  24VDC  from  CB1566.  Voltage  source 
is  shown  in  Figure  4.1-24.  / 
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4. 1.6. 6  (Continued) 
c.  Worst  Case  Paths 
Pins  F,  J  &  £ 

Reference  Path (3) ,  Cable  25-7410  or  Connector  P752/02065  Damaged. 


P?S2  ✓  Nj 


CP t>Lt  zs-'rttO 

_  2<J]/DC  TH£OvX-|V4  .©zM-n- 

I ZEP  D>  *1*1  H-l-23. 


J431  F  0  £- 

P  J 


jii  jiT-  J'3  *j»4  Fj  -1 


TVPlCAL. 

.on  Al  pat v-l 


Total  resistance  of  path  *  .221a 

Voc  =  24V DC 

ISC  =  24  =  109  A 

7 ITT 

Time  =  1.2  seconds  maximum  for  CB  to  open. 
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4.1.6.6c  (Continued) 

Pin  H 

Reference  Path(^,  Clip-In  Assembly  or  Connectors  Damaged. 


Z  V  l/PC  TH  J2-OU Cf  H  .  1 17  JX. 
*£F  FiCiUiZe  4.1-23 


J<332  H  P 
P  3  ^  -J 

I  *  .  Oil  A/ p ATM 


J 1  ‘  J 12.  JH  H- 


Total  Resistance  of  Path  .158.0. 

Voc  =  24VDC* 

ISC*=  24 

. W  =  150  A 

Time  =0.8  seconds  maximum  for  CB  to  open.' 


*  Voltage  present  when  DCU-9/A  in  "SAFE" 


CIRCUITS  NETWORK 


Figure  4.1-21  Network  Tree  No.  0199 
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Figure  4.1-23  Power  Paths  Through  DCU-9/A  Tester 


Figure  4.1-24  Power  Paths  Through  SWK  Box 
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CLIP- IN  ASSEMBLY  PINS 
P,  E,  G,  L,  0,  B,  A  &  R 
CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 7  Circuit  Analysis  Package,  Weapon  Interface  Pins  P,  E,  G,  L,  D, 

B,  A  &  R  of  Connectors  JIT,  J12,  013  and  J14  on  A114  Clip-In 
Assembly  and  Cable  in  Forward  Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  1 1 N-H5035-2  (Change  4)  -  copy 
attached  below.  Maximum  short  circuit  current  available  to  these  pins  in  a 
normal  environment  is  £amps.  When  the  DCU-9/A  is  switched  to  "SAFE",  a  test 
mode,  short  circuit  current  to  Pin  P  is  152  amps.  Pin  E  is  131  amps  and  Pin  A 
is  75_  amps  at  24V DC.  Worst  case  current  at  24V  in  an  abnormal  environment  to 
Pin  P  would  be  258  amps.  Pin  E  would  be  2V]_  amps,  and  Pin  A  would  be  109  amps. 
Worst  case  fault  current  for  Pijas  L,  D,  B  &  R  would  be  ljtf  amps  at  24V, 
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4. 1.6. 7  (Continued) 

Worst  case  current  at  24VDC  in  an  abnormal  (faulted)  environment  assuming  the 

pins  grounded  would  be: 

Pin  P  -  258  Amps 

E  -  211  Amps 

A  -  109  Amps 

G  -  152  Amps  -  current  available  only  when  DCU-9/A  is  in  "SAFE" 

L  -  152  Amps  -  current  available  only  when  DCU-9/A  is  in  "SAFE" 

D  -  152  Amps  -  current  available  only  when  DCU-9/A  is  in  "SAFE" 

B  -  152  Amps  -  current  available  only  when  DCU-9/A  is  in  "SAFE" 

R  -  152  Amps  -  current  available  only  when  DCU-9/A  is  in  "SAFE" 


a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-25,  Network  Tree  43B,  open  circuit  voltage 
for  all  subject  pins  would  be  =  0  amps.  Short  circuit  current  =  J)A. 

With  DCU-9/A  switched  to  "SAFE",  a  test  mode,  a  power  path  is  estab¬ 
lished  as  shown  in  Figure  4.1-27,  open  circuit  voltage  and  short  cir¬ 
cuit  current  for  pins  P,  E  and  A  in  this  mode  would  be: 

Pin  P 


Total  Resistance  of  path  *  .158.n. 
Voc  =  24VDC 
I SC  =24  =  152  A 

TW  — 


Pin  E 

Total  Resistance  of  path  =  .  183.A. 
V0c  =  24VDC 
ISc  =  24  =  131  A 

7183 


Pin  A 


Total  Resistance  of  path  =  .  320.n. 

Voc  =  24VDC 
Isc  =  24  =_75.  A 

T32T 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  43B 
and  Figure  4.1-26,  Cable  Drawing. 
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4.1.6.7b  (Continued) 

(7)  Cl  ip- In  Assembly  or  Cable  Damaged  (Worst  Case  -  Pins  G  &  L ) 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  or  CB1566 
during  testing  with  DCU-9/A  tester  and  SWK  Box.  Voltage  sources 
are  shown  on  Figures  4.1-27  and  4.1-28. 

(£)  Cable  31-3516-27  or  Connector  J932/P3  (Worst  Case  -  Pins  D,  B  &R) 
Damaged 

Wires  to  subject  pins  shorted  to  24VDC  from  CB1565  during  testing. 
Voltage  source  is  shown  on  Figure  4.1-27. 

(7)  Cable  31-3516-1  Damaged 

Cable  runs  between  CSS  and  weapons  interface.  The  CSS  is  normally 
open  therefore  no  voltage  potentials  are  present.  This  cable  is 
common  with  wires  to  pins  B,  D  &  R. 

(7)  CSS  Interconnect  Box  (A6832)  or  Connectors  Damaged 

Wires  to  pins  B,  D  &  R  shorted  to  24VDC  from  CB1566  during  testing. 
Voltage  source  is  shown  on  Figure  4.1-28. 

(?)  Cable  31-3516-35  Damaged 

Cable  to  CSS  Interconnect  Box  (A6832)  does  not  normally  contain 
voltage  sources  (common  with  wire  to  pin  R). 

©  Cable  31-3516-28  Damaged 

Cable  to  Aft  Bomb  Bay  is  open  and  does  not  contain  voltage  sources 
(common  with  wire  to  pin  L). 

©  Cable  31-3516-37  Damaged 

Wire  to  pin  L  shorted  to  24VDC  from  CB1566  during  testing.  Voltage 
source  is  shown  on  Figure  4.1-28. 

©  Cable  25-7410 -or  Connector  P752/J2065  Damaged  (Worst  Case-pins  P,E  &  A) 

Wires  to  pins  A,  E,  G,  L  &  P  shorted  to  24VDC  from  CB1565  or  28VAC  from 
Voltage  sources  are  shown  on  Figure  4.1-27. 
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Cable  35-5531  Damaged 

Wires  to  pins  A,  E,  G,  L  &  P  shorted  to  24VDC  from  CB1565  or  CB1566, 
or  28VAC  from  CB544  or  CB545.  Voltage  sources  are  shown  on  Figures 

4.1- 27  or  4.1-28. 

DCU-9/A  Tester  or  Connector  Damaged 

Wires  to  pins  A,  E,  G,  L  &  P  shorted  to  24VDC  from  CB1565  or  28V AC 
from  CB544.  Voltage  sources  are  shown  on  Figure  4.1-27. 

Readiness  Switch  Panel  (A399)  or  Connector  Damaged 

Wires  to  pins  G,  L  &  A  shorted  to  24VDC  from  CB1565  or  CB1566 
during  testing.  Voltage  sources  are  shown  on  Figures  4.1-27  and 

4.1- 28. 
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4. 1.6. 7  (Continued) 
c.  Morst  Case  Paths 

Pins  P,  E  &  A  Reference  Path®  Cable  25-7410  Damaged. 


p  3  p  e.  a 

, - , - 1 — f — |  ]  TV  PICA  l 

I  |  I  I  J  .  02.1  •n'/PA-TH 

Jit  JIX  p;£  (  ft 


Pin  P  Total  resistance  of  path  =  .089 -o- 

V0C  •  24VDC 

Isc  =24  =  258  A 

.089 

Time  =  Less  than  0.8  seconds.  Current  exceeds  1000%  rating 

of  cb. 

Pin  E  Total  resistance  of  path  =  .114  .tl. 

V0C  =  24VDC 

ISC  “  24  =  2n  A 

.mr 

Time  =  Less  than  0.8  seconds.  Current  exceeds  1000%  rating 
of  CB. ' 

Pin  A  Total  resistance  of  path  =  .221  -ru 
V0C  -  24VDC 

Isc  =  24  =  109  A 

.  221 

Time  =  Less  than  1.4  seconds. 
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4.1.6.7c  (Continued) 

i 

Pins  G  &  L  Reference  Path(l)ciip-In  Assembly  Damaged 


2+\/C>C*  THROUGH  ,|37-n. 
P£P£.fZ.v=.ocE.  \£>  4 A-Z'f 


Pi 


p 


i 


1 


on  Jit.  013  JH 


cu/*  /»j  Assy 

}TV  Pi Ul 

.021  -VPAT*-) 


Total  Resistance  of  Path  =  .158  a. 
Voc  =  24V DC 


*sc  =  24 


=  152  A 


.158 


Time  =  Less  than  0.8  seconds.  Current  exceeds  1000%  rating  of  CB. 


Note:  Relay  K  closed  only  when  SWK  Box  is  in  "UL",  "LL",  "UR"  or  "LR". 

Pins  D,  B  &  R  Reference  Path(D Cable  31-3516-27  or  Connector  J932/P3 
Damaged. 


3(-Z5/(.-Zf 

J4S2 

P3 


on 


I  I  I 

J  >2.  013  01+  pjZ  £  ft 


24  VD C  TH<OU(7H  .  /J7j2. 

/Z£FT  plCl  +  r  |  -  17 


TV  <?JC  A  C. 

.oil  Vpath 
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4.1.6.7c  (Continued) 

Total  Resistance  of  Path  =  .158  .n. 

Vnr  =  24V DC 
Isc  =  152.  A 

Time  =  Less  than  0.8  seconds.  Current  exceeds  1000%  fating  of  CB. 


*  Voltage  source  is  present  only  when  DCU-9/A  is  in  "SAFE"  during 
Radar  Navigator  Testing. 
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CLIP- IN  ASSEMBLY  PIN  X 
CIRCUIT  ANALYSIS  PACKAGE 

4. 1.6. 8  Circuit  Analysis  Package,  Weapon  Interface  Pin  X  on  Connectors  Jll, 
J12,  J13  and  014  of  the  Clip-In  Assembly  and  Cable  in  the  Forward 
Bomb  Bay 

These  interfaces  are  shown  in  Figure  5-2,  T.O.  11N-H5035-2,  (Change  4)  -  copy 
attached  below.  Maximum  current  available  to  pin  X  in  a  normal  environment  is 
0^  amps.  Worst  case  current  in  an  abnormal  (faulted)  environment  would  be  152 
amps  assuming  the  pins  grounded  at  the  weapon  interfaces  when  current  is  avail¬ 
able  through  the  DCU-9/A  tester  (a  test  mode). 


t./.c.v 
fin  X 
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4. 1.6. 8  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-29,  Network  Tree  202,  open  circuit  voltage 
for  pin  X  is  =  OV.  Short  circuit  current  =  OA.  This  circuit  is  not 
connected  to  the  aircraft.  The  cable  between  A114  Clip-In  Relay  Box  and 
J932  AMAC  has  no  wire  to  pin  X. 

b.  Fault  Analysis 

The  following  postulated  fault  was  analyzed  using  Network  Tree  202. 

(T)  Clip-In  Assembly  Damaged  (Worst  Case) 


Wires  to  pin  X  shorted  to  24VDC  from  CB1565  or  CB1566  during  testing 
using  the  DCU-9/A  and  the  SWK  Box.  Voltage  sources  as  shown  in  Figures 
4.1-30  and  4.1-31. 
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4. 1.6. 8  (Continued) 
c.  Worst  Case  Fault 

(7)  Cl  ip- In  Assembly  Damaged 


2^VDc  THROUGH  .  *37-/L 
RE.  P  pic,ci?£  4.1-30 

J<?32  P 
P3  --j 

^  |  1  |  |  .  OZ  l  -A-  /  PfiTH 

jh  jh  j i H  Pi*o  X 


Total  Resistance  of  Path  =  .158 -CL 
Vqc  =  24V DC 
Isc  =  152  A 

Time  =  Less  than  0.8  seconds.  Current  exceeds  1000%  CB  rating 


»»  T 


3t-ss*L-n 


Figure 


r/ore<3.c©d»o 
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4.1.7  Circuit  Analysis  Packages  -  B52/AGM-69A 


The  following  packages  present  the  power  and  load  analyses  of  AGM-69A  arming 
circuits  on  the  launcher  or  pylon.  Some  packages  describe  the  circuit  for 
both  the  launcher  and  pylon  while  other  packages  describe  separate  circuits. 

Analysis  Interface  Function 


4. 1.7.1 

01 

Pin 

97 

SAF  Prearm  Command 

rJl 

Pin 

82 

Missile  Electronic  Power 

4. 1.7. 2  i 

1 

Pin 

92 

Missile  Electronic  Power 

i 

t 

Pin 

96 

Missile  Electronic  Power 

4. 1.7. 3 

J1 

Pin 

57 

Propulsion  Safe  (Launcher) 

rJl 

Pin 

2 

Battery  Activate 

4. 1.7. 4  i 

Pin 

10 

Accumulator  Activate 

* 

Pin 

26 

Fin  Unlock 

4. 1.7. 5 

J1 

Pin 

57 

Propulsion  Safe  (Pylon) 

rJ1 

Pin 

82 

Missile  Electronic  Power  (Pylon) 

4. 1.7. 6  < 

i 

Pin 

92 

Missile  Electronic  Power  (Pylon) 

L 

Pin 

96 

Missile  Electronic  Power  (Pylon) 

4. 1.7. 7 

ji 

Pin 

(Ejector)  Arm  Solenoid 

4. 1.7.8  | 

■  ji 

Pin 

20 

SAF  Class  III  A  Command 

j 

to 

Pin 

60 

SAF  Class  III  B  Command 

NOTE: 

Power  Profiles  -  In  all  cases,  short  circuit  current,  caused  by 

faults  was  found  to  be  constant  because  of  the  absence  of  induc¬ 
tors  and  capacitors  in  the  circuits  investigated.  Voltage  source 
impedance  was  assumed  to  be  zero  ohms.  A  typical  fault  current 
versus  time  profile  is  shown  here. 


£‘‘t/pp|TM  itESIS  T-fllJOS. 

J 

1 

C-S.  TRIP  TIME 


tivviC 


FAULT  CURRENT  PROFILE 
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4. 1.7.1  Circuit  Analysis  Package,  AGM  69A  Interface  Pin  97,  Connector  J1 , 

Missile  #1  on  the  Launcher  &  Left  Pylon 
This  interface  is  shown  in  Figure  5-7,  T.O.  ULl-2-8-2,  (Change  12)  and  T.O. 
16W6-19-2  (Change  3).  Maximum  current  available  to  pin  97  in  a  normal  environ¬ 
ment  is  £  amps.  Worst  case  cirrent  at  118VAC  in  an  abnormal  (faulted)  environment 
would  be  900  amps  for  the  missile  on  the  launcher  and  983  amps  for  the  missile 
on  the  pylon  assuming  the  pins  grounded. 


P32 


Pin 


Refer  to  Figure  2-38 
of  T.O.  1B-52G-2-39GA-1 
For  Circuit  Details 
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4. 1.7.1  (Continued) 
a.  Normal  Power  &  Load  Analysis 

From  an  examination  of  Figure  4.1-52,  Cable  Drawing  -  showing  applicable 
circuits  in  the  MCU,  open  circuit  voltage  for  pin  97  is  0  VDC  (the 
electronic  switch  is  off)  and  short  circuit  current  is  0A. 


b. 


Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  99B  and  99C, 
and  Figure  4.1-52,  Cable  Drawing. 

Pin  97,  J1  Missile  #1  Launcher 

(T)  Cable  W1  Damaged 

Wire  to  pin  97  shorted  to  28VDC  from  CB1411,  118VAC  from  CB1395 
if  heater  power  is  on,  or  to  guidance  and  logic  signals. 

CB1411  (15A)  28VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
55  ft  of  #10  wire  *  .06  ,n_ 
switch  =  .01  -0_ 

Maximum  current  available  =  40Q_  A 
CB1395  (15A)  118VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
47  ft  of  #12  wire  =  .095  -O. 

6  ft  of  #16  wire  =  .027ja~ 
switch  =  .01  -n» 

Maximum  current  available  =  900  A 
Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  to  less  than 
other  sources  listed. 
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4. 1.7.1 
© 


© 


© 


Pin 

© 


(Continued) 

Launcher  MCU  Damaged 

Wire  to  pin  97  shorted  to  27VDC  from  CB1484,  +22VDC  from  power 
supply  in  the  switch  unit,  or  guidance/logic  signals. 

CB1484  (5A)  27VDC  Essential  Power 
Resistance  of  wire  from  CB  to  MCU 
44  ft  of  #20  wire  =  .405  -O. 

Maximum  current  available  =  66  A 
Power  Supply  in  Switch  Unit 

Current  output  is  less  than  other  source  listed.  The  magni¬ 
tude  is  unknown.  The  specification  is  not  available. 

Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  to  less  than 
other  sources  listed. 

Cable  W13,  W22  or  W19  Damaged 

Wire  to  electronic  switch  shorted  to  27VDC  from  CB1484  (Essential 
Bus)  or  to  guidance  and  logic  signals  in  the  same  cable.  This 
may  cause  the  electronic  switch  to  turn  on  supplying  300  mA  at 
27VDC  to  pin  97. 

Connector  J16462/P1  or  Cable  31-3564-119  Damaged 

Wire  to  electronic  switch  shorted  to  27VDC  from  CB1484  (Essential 
Bus)  or  to  guidance  and  logic  signals  in  the  same  cable.  This 
may  cause  the  electronic  switch  to  turn  on  supplying  300  mA  at 
27V DC  to  pin  97. 

97,  J1  Missile  #1  Left  Pylon 
Cable  W6  Damaged 

Wire  to  pin  97  shorted  to  28VDC  from  CB1444  (ELEX  Bus),  118V AC 
from  CB1394  if  heater  power  is  'on,  or  to  guidance  and  logic  signals 
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4.1.7.1b  (Continued) 

©  (Continued) 

CB1444  (15A)  28VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft  of  #20  wire  =  .11 

switch  =  .01 

Maximum  current  available  *  233  A 

CB1394  (10A)  118VAC  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft  of  #12  wire  =  .11  XX. 

swi  tch  =  .  01  jQ, 

Maximum  current  available  =  938. A 
Guidance  and  Loaic  Si anal s 

The  current  output  of  these  sources  is  device  limited  to  less 
than  other  sources  listed. 


Wire  to  pin  97  shorted  to  27V DC  from  CB1483  (Essential  Bus), 

+  22V DC  from  power  supply  in  the  switch  unit,  or  to  guidance  and 
logic  signals. 

CB1483  (5A)  27VDC  Essential  Power 
Resistance  of  wire  from  CB  to  MCU 
50  ft  of  #20  wire  =  .619  X2, 

Maximum  current  available  =  43.5, A 
Power  Supply  in  Switch  Unit 

Current  output  is  less  than  other  listed  source.  The  magni¬ 
tude  is  unknown.  The  specification  is  not  available. 
Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  to  less  than 
other  sources  listed. 
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4.1.7.1b  (Continued) 

@  Cable  W1  Left  Pylon,  Connector  J1 6460/PI »  Cable  31-3564-114, 
Connector  PI 6539/01 6539  or  Cable  31-3564-117  Damaged 

Wire  to  electronic  switch  shorted  to  28VDC  from  CB1411,  27VDC 
from  CB1483  or  guidance  and  logic  signals  in  the  same  cable. 

This  may  cause  the  switch  to  turn  on  supplying  300  mA  at 
27VDC  to  pin  97. 

Pin  97,  J1  Missile  #1  Launcher  or  Left  Pylon 
(8)  PDU  Damaged 

Wire  to  electronic  switch  of  both  MCU's  shorted  to  118VAC  from 
CB1487  (AC  Bus),  118VAC-3^>(AC  Bus)  from  CB1422,  27VDC  from  CB1486, 
or  guidance  and  logic  signals.  This  may  cause  the  switches  to 
to  turn  on  supplying  300  mA  at  27VDC  to  pin  97  of  both  missiles. 

(?)  Cabling  from  PDU  to  Right  Pylon  MCU  Damaged 

Wire  to  electronic  switch  of  both  MCU's  shorted  to  27V DC  from 
CB1485  (Essential  Bus)  or  guidance  and  logic  signals.  This  may 
cause  the  switches  to  turn  on  supplying _2QQ_mA  at  27V DC  to  pin 
97  of  both  missiles. 

©  Right  Pylon  MCU  Damaged 

Wire  to  electronic  switch  of  both  MCU's  shorted  to  27VDC  from 
CB1485  (Essential  Bus),  +22VDC  from  Power  Supply  in  the  Switch 
Unit,  or  guidance  and  logic  signals.  This  may  cause  the  switches 
to  turn  on  supplying  300  mA  at  27VDC  to  pin  97  of  both  missiles. 

©  Cable  31-3564-52  Damaged 

Wire  to  electronic  switches  in  both  MCU's  are  cabled  with  wires 
running  between  the  PDU  and  MDU/BCU.  These  wires  primarily  carry 
guidance,  digital  information  and  other  low  level  signals.  A  short 
to  them  may  cause  the  switches  to  turn  on  supplying  300  mA  at 
27VDC  to  pin  97  of  both  missiles. 
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4.1.7.1b  (Continued) 

(12)  CSS  Interconnect  Box  Damaged 

Wires  to  electronic  switch  of  both  MCU's  shorted  to  24VDC  from 
CB1566.  This  may  cause  the  electronic  switches  to  turn  on 
supplying  27VDC  at  300  mA  to  both  missiles.  The  24  VDC  is  avail¬ 
able  only  when  the  SWK  Box  is  switched  to  "LL". 

Note:  All  circuit  breakers  or  located  in  the  AGM-69A  Power 
Distribution  Box,  A482  except  CB1566  which  is  located  in  the 
Aft  BNS  CB  PNL,  A! 74. 

c.  Worst  Case  Paths 

Launcher  Missile  pin  97:  Reference  path(l)  Cable  W1  Damaged. 


rwC-H 


Ol  7  IOi 


Total  resistance  of  path  =  .122  SI. 

Voc  =  118VAC 

Isc  =  118  =  900  A 

Time  =  current  exceeds  6000%  rating  of  CB.  The  time  will  be  less 
than  .13  sec  (3000%  rating). 
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4.1.7.1c  (Continued) 


Left  Pylon  Missile  pin  97:  Reference  path@  Cable  W6  Damaged. 


Tv\CA\ 

XL 


Cable 

W6 


ql 

d\  <?7 


Svo.U»ir 


o\  A- 


/o'A 


IlS  VrtC 


SB  Pr  op  hi*.  12  u>»££ 


Total  resistance  of  path  =  .12  St. 

VQC  =  118VAC 

Isc  *  118  =  983  A 

712 

Time  =  current  exceeds  9000%  rating  of  CB.  The  time  will  be 
less  than  .125  Sec  (3000%  rating).  Reference  CB  Spec 
D1 0-301 08. 
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Notes:  C^S  ® 

Shorts  to  wires  above  MCU  will  _L  TmT&KCc/J/J T 

cause  switch  in  MCU  to  turn  on  “]“  f>ox 

applying  normal  power  to  missiles. 
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FIGURE  4.1-52.  CABLE  DRAWING 
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4. 1.7.2  Circuit  Analysis  Package,  AGM-69A  Interface  Pins  82,  92,  and  96, 
Connector  Jl,  Missile  #1  on  the  Launcher 

This  interface  is  shown  in  Figure  5-7  of  T.O.  11L1-2-8-2,  Change  12. 
Maximum  current  available  to  the  pins  in  a  normal  environment  with  the  pins 
grounded  would  be: 

System  Off:  Voc  =  0 V;  I  sc  =  0  A 
System  On:  Voc  =  28  VDC;  Isc  =  368  A 

Worst  case  current  at  28VDC  in  an  abnormal  environment  would  be  1220  A 
with  the  pins  grounded. 


Refer  to  Figure  2-40  of 
T.O.  1 B-52G-2 -39GA-1  For 
Circuit  Details 
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4. 1.7. 2  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-53,  Network  Tree  118  and  Figure  4.1-54, 
Cable  Drawing,  open  circuit  voltage  and  short  circuit  voltage  is  as 
follows: 

Ground,  System  Off:  Voc  =  OV;  I  sc  =  OA 

Airborn,  System  On:  Current  to  pins  is  supplied  by  CB1411, 

28VDC  ELEX  Bus,  through  37  ft.  of  #10  wire  (.044n)  and  17  ft. 
of  #12  wire  (.0323n).  Total  resistance  of  path  =  .076n. 

Therefore: 

Voc  =  28  VDC 

Isc  =  =  Jl&L  A 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Figures  4.1.53  and 
4.1.54: 

(T)  Cable  WI  Damaged 

Wires  subject  pins  shorted  to  118  VAC  from  CB  1395  if  heater  power 
is  on. 

CB1395  (15A)  118  VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
47  ft.  of  #12  wire  =  ,095n 
6  ft.  of  #16  wire  =  ,027n 
Maximum  current  available  at  118  VAC  =  967  A 

(2)  Switch  Unit  Damaged 

Wires  to  subject  pins  shorted  to: 

118  VAC  from  CB  1395,  Heater  Power 
28  VDC  from  CB  1433,  Hydraulic  Power 

28  VDC  from  CB  1412  through  CB  1418,  Missile  2-8  ELEX  Power 
118  VAC  from  CB  1427,  Launcher  AC 
28  VDC  from  CB  1435,  Missile  Valve 
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4.1.7.2b  (Fault  2  Continued) 

CB  1395  (15A)  118  VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  switch  unit 

47  ft.  of  #12  wire  =  .095ft 

Maximum  current  available  at  118  VAC  =  1242  A 

CB  1433  (60A)  28  VDC  Hydraulic  Power 

Resistance  of  wire  from  CB  to  Switch  Unit 

48  ft.  of  #4  wire  =  .013ft 

Maximum  current  available  at  28  VDC  =  2154  A 
CB  1412  -  CB  1418  (15A)  28  VDC  Missile  ELEX  Power 
Resistance  of  wire  from  CB's  to  Switch  Unit 
37  ft.  of  #10  wire  =  .044ft 
10  ft.  of  #12  wire  =  .019ft 
Maximum  current  available  at  28  VDC  =  444  A 
CB  1427  ( 5A)  118  VAC  Launcher  AC- 

Resistance  of  wire  from  CB  to  Switch  Unit 
37  ft.  of  #20  wire  =  .34ft 
10  ft.  of  #16  wire  =  .045ft 
Maximum  current  available  at  118  VAC  =  306  A 
CB  1435  (7.5A)  28  VDC  Missile  Valve 

Resistance  of  wire  from  CB  to  Switch  Unit 
47  ft.  of  #16  wire  =  .21ft 
Maximum  current  available  at  28  VDC  =  133  A 


Same  faults  as  given  in  (T)  above  omitting  power  from  CB  1395, 
CB  1417,  CB  1418,  and  CB  1433. 

(?)  Cable  W23  or  W17 

Same  faults  as  given  in  (£)  above. 
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4.1.7.2b  (Fault  5  Continued) 

@  Cable  31-3564-124  or  Connector  P2/J2371  Damaged 

Wires  to  subject  pins  shorted  to: 

118  VAC  from  CB  1395,  Heater  Power 

28  VDC  from  CB's  1412  through  CB  1417,  Missile  2-7,  ELEX  Power 
118  VAC  from  CB  1427,  Launcher  AC 
28  VDC  from  CB  1435,  Missile  valve 
CB  1395  (15A)  118  VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  connector 
37  ft.  #12  wire  =  .07n 

Maximum  current  available  at  118  VAC  a  1685  A 

CB  1412  -  CB  1417,  (15A)  28  VDC,  Missile  2-7  ELEX  Power 
Resistance  of  wire  from  CB  to  connector 
37  ft.  #10  wire  *  .04451 
Maximum  current  available  at  28  VDC  »  636  A 
CB  1427  (5A)  118  VAC  Launcher  AC 

Resistance  of  wire  from  CB  to  connector 
37  ft.  #20  wire  *  .340 

Maximum  current  available  at  118  VAC  =  347.  A 
CB  1435  (7.5A)  28  VDC  Missile  Valve 

Resistance  of  wire  from  CB  to  Switch  Unit 
37  ft.  of  #16  wire  =  .  16651 
Maximum  current  available  at  28  VDC  *  168  A 

Note:  All  circuit  breakers  are  located  in  the  AGM-69A  Power  Distribution  Box. 
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4.1.7.2b  (Fault  5  Continued) 

c.  Worst  Case  Path 

Reference  Path  d)  Switch  Unit  Damaged 

zvvpc. 

t,c#y  c  %  /4S3  i-So() 

r-T.  6?  *lt.  4  K>,££  C  .otzcC) 


4  ft  of  u».ee  (.oinJ) 

VIZ  tl  *!(, 


Total  Resistance  of  path  =  ,023ft 
Voc  *  28  VDC 

Isc  =  T§§3 

Time  =  Minimum  trip  time  shown  on  calibration  curve  is  1.5  seconds  for 

500  amps.  Therefore  the  time  for  1220  would  be  less  than  1.5  seconds. 
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4. 1.7.3  Circuit  Analysis  Package,  SRAM,  Interface  Pin  57  of  Connector  Jl, 
Missile  1  on  the  Launcher 

This  interface  is  shown  in  Figure  5-7,  of  T.O.  11L1-2-8-2,  change  12. 

The  current  available  to  this  pin  in  a  normal  environment  is  0  amps.  The 
worst-case  current  in  an  abnormal  environment  (faulted)  is  411.76  A 
(assuming  the  pin  is  grounded). 


Refer  to  Figure  2-38  of 
T.O.  1B-52G-2-39GA-1  For 
Circuit  Details. 
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4. 1.7. 3  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  an  examination  of  the  Figure  4.1-55,  Network  Tree  151,  the  open 
circuit  voltage  is  0 V  and  the  short  circuit  current  is  OA.  The  circuit 
passes  through  normally  open  relay  contacts  in  the  Power  Distribution 
Panel. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  151 
and  the  Cable  Diagram,  Figures  4.1-55  and  4.1-56. 

(T)  Damage  to  Connector  J1  or  Cable  W1 

Pin  57  may  be  shorted  to  118  VAC  through  CB  1395,  if  heater  power 
is  on,  or  to  28  VDC  through  CB  1411. 

CB  1395  (15A)  118  VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  missile 

47  ft.  of  #12  wire  *  .095n 
6  ft.  of  #16  wire  *  .02712 

Maximum  current  available  at  118  VAC  -  967  A 
CB  1411  (15A)  28  VDC  Missile  Electronic  Power 
Resistance  of  wire  from  CB  to  missile 
37  ft.  of  #10  wire  =  .044n 
17  ft.  of  #12  wire  =  .0323n 
Maximum  current  available  at  28  VDC  =  3680  A 
(?)  Damage  to  Relay  Assembly 

The  wires  to  the  subject  pins  may  be  shorted  to  28  VDC  through 
CB  1433,  CB  1435,  CB  1411-CB  1418  or  shorted  to  118  VAC  through 
CB  1395  or  CB  1427. 

CB  1433  (60A)  28  VDC  Hydraulic  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 

48  ft.  of  #4  wire  =  .013n 

Maximum  current  available  at  28  VDC  =  2154  A 
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4.1.7.3b  (Fault  2  Continued) 


CB  1435  (7.5A)  28  VDC  Missile  Bypass  Valve 

Resistance  of  wire  from  CB  to  Relay  Assembly 
47  ft.  of  #16  wire  =  .21a 
Maximum  current  available  at  28  VDC  =  133  A 
CB  1411  -CB  1418  (15A)  28  VDC  Missile  Electronic  Power 
Resistance  of  wire  from  CB's  to  Relay  Assembly 
37  ft.  of  #10  wire  =  .044a 
10  ft.  of  #12  wire  *  .019fl 
Maximum  current  available  at  28  VDC  =  444  A 


CB  1395  (15A)  118  VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
47  ft.  of  #12  wire  =  .095a 
Maximum  current  available  at  118  VAC  =  1242  A 
CB  1427  (5A)  118  VAC  Launcher  AC  • 

Resistance  of  wire  from  CB  to  Relay  Assembly 
37  ft.  of  #20  wire  =  .34a 
10  ft.  of  #16  wire  =  .045a 
Maximum  current  available  at  118  VAC  =306  A 


Faults  are  the  same  as  (T)  except  power  from  CB  1395,  CB  1417, 
CB  1418,  and  CB  1433  is  not  available. 


Faults  same  as  (T)  above. 
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4.1.7.3b  (Fault  5  Continued) 

CD  Cable  31-3564-124  or  Connector  J2371  Damaged 

Wires  to  subject  pins  may  be  shorted  to  28  VDC  through  CB  1411- 
CB  1418  or  through  CB  1435.  Wires  may  be  shorted  to  118  VAC 
through  CB  1395  or  CB  1427. 

CB  1411  -  CB  1418  (15A)  28  VDC  Missile  Electronic  Power 
Resistance  of  wire  from  CB  to  Connector 
37  ft.  of  #12  wire  =  .07ft 
Maximum  current  available  at  28  VDC  «  1685  A 
CB  1435  (7.5A)  28  VDC  Missile  Bypass  Valve 
Resistance  of  wire  from  CB  to  Connector 
37  ft.  of  #16  wire  *  .166ft 
Maximum  current  available  at  28  VDC  =  168  A 
CB  1395  (15A)  118  VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  Connector 
37  ft.  of  #12  wire  =  .07ft 
Maximum  current  available  at  118  VAC  -  1685  A 
CB  1427  (5A)  118  VAC  Launcher  AC  Power 

Resistance  of  wire  from  CB  to  Connector 
37  ft.  of  #20  wire  =  .34n 
Maximum  current  available  at  118  VAC  *  347  A 


Note:  All  circuit  breakers  are  located  in  the  AGM-69A 
Power  Distribution  Box. 
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4. 1.7. 3  (Continued) 


c.  Worst  Case  Path 


Refer  to  Fault  (2),  Relay  Assembly  Damaged 


/</  3?> 
Lpc  A 


V  r  FT.  cP  A^o.  4  UJ  <  Ld 


?cLftY 


^  FTl  blo.lo  uji^e  (.cSSfC) 


Tl  57 


Total  Resistance  of  path  =  ,068fi 
Voc  =  28  VDC 
Iscjfg  •  411,76  A 
Time  =  2.0  seconds 
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4. 1.7.4  Circuit  Analysis  Package,  AGM  69A  Interface  Pins  10,  26,  and  2, 
Connector  Jl,  Missile  #1  on  the  Launcher  and  Left  Pylon 

This  interface  is  shown  in  Figure  5-7  of  T.O.  11L1-2-8-2,  Change  12. 
Maximum  current  available  to  these  pins  in  a  normal  environment  is_0_amps. 
Worst  case  current  at  118  VAC  in  an  abnormal  (faulted)  environment  with 
the  pins  grounded  would  be: 

Launcher  Missile  900  A 
Pylon  Missile  983  A 


Refer  to  Figure  2-39  of 
T.O.  1B-52G-2-39GA-1  For 
Circuit  Details. 
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4. 1.7. 4  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  an  examination  of  Figure  4.1-58,  Cable  Drawing,  open  circuit  voltage 
is  0 V  and  the  short  circuit  current  is  OA.  The  electronic  switches  and 
EED  power  are  normally  off  prior  to  launch. 

b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Network  Tree  144-145 
for  Launcher  Mounted  Missile  and  Figure  4.1-58. 

(T)  Cable  Ml  Damaged 

Wires  to  pins  10,  2  and  26  shorted  to  28  VDC  from  CB  1411 »  to 
118VAC  from  CB1395  (if  heater  power  is  on)  or  to  guidance  and 
logic  signals. 

CB  1411  (15A)  28  VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
55  ft.  of  #10  wire  =  .06n 
Switch  =  .Oln 

Maximum  current  available  -  400  A 
CB  1395  (15A)  118  VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
47  ft.  of  #12  wire  =  .095n 
6  ft.  of  #16  wire  ='  .027n 
Maximum  current  available  =  940  A 
Guidance  and  Logic  Signals 

Current  from  these  sources  is  device  limited  and  is  less 
than  other  sources  listed. 
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4.1.7.4b  (Continued) 

( 2 )  Launcher  HCU  Damaged 

Wire  to  pins  10,  2  and  26  shorted  to  27  VDC  from  CB  1484  ,  +_  22VDC 
from  Power  Supply  in  the  Switch  Unit,  or  to  guidance  and  logic 
signals. 

CB  1484  (5A)  27  VDC  Essential  Power 
Resistance  of  wire  from  CB  to  MCU 
44  ft.  of  #20  wire  =  .405a 
Maximum  current  available  =  66  A 
Power  Supply  in  Switch  Unit 

Current  output  less  than  other  source  listed.  The  magnitude 
of  the  current  is  unknown  since  the  part  specification  is 
not  available. 

Guidance  and  Logic  Signals 

Current  output  is  device  limited  and  is  less  than 
other  sources  listed. 

For  Pylon  Mounted  Missile 

(T)  Cable  W6  Damaged 

Wires  to  pins  10,  2  and  26  shorted  to  28  VDC  from  CB  1444,  118VAC 
from  CB1394,  if  heater  power  is  on,  or  to  guidance  and  logic 
signals. 

CB  1444  (15A)  28  VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft  of  #20  wire  =  .11a 
Switch  =  .01a 

Maximum  current  available  =  233  A 
CB  1394  (10A)  118  VAC  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft.  of  #12  wire  =  .lla 
Swi tch  =  . Ola 

Maximum  current  available  =  983  A 
Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  and 
is  less  than  other  sources  listed. 
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(F)  Left  Pylon  MCU  Damaged 

t 

Wires  to  pins  10,  2  and  26  shorted  to  27  VDC  from  CB  1483  ,  +  22VDC 
from  power  supply  in  Switch  Unit  or  guidance  and  logic  signals. 

CB  1483  (5A)  27  VOC  Essential  Power 
Resistance  of  wire  from  CB  to  MCU 
50  ft.  of  #20  wire  =  .619ft 
Maximum  current  available  =  43.5  A 
Power  Supply  in  Switch  Unit 

Current  output  is  less  than  other  listed  source.  The 
magnitude  is  unknown  since  the  specification  is  unavailable 
Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  and 
is  less  than  other  sources  listed. 

Note:  Circuit  Breakers  are  located  in  the  AGM-69A  Power  Distribution 
Panel . 

c.  Worst  Case  Paths 

For  Launcher  Mounted  Missile 

Reference  Path  (7)  Cable  W1  Damaged 


Z\  z  IO  lie  I  o| 


Total  Resistance  of  Path  *  .122ft 
Voc  =  118  VAC 
Isc  =  Tlf? 

Time  -  Current  rating  exceeds  6000%  rating  of  CB.  The  time  will  be  less 
than  .13  sec.  (3000%  rated). 
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4.1.7.4c  (Continued) 

For  Pylon  Mounted  Missile 

Reference  Path  (Q  Cable  W6  Damaged 


M 


58  ft.  of  #12  wire  total 
Total  resistance  .12ft 
Voc  =  118  VAC 
Isc  =  ^|-  =  _983  A 

Time  -  Current  exceeds  9000%  rating  of'CB.  The  time  will  be  less  than 
.125  sec.  (3000%  rated).  Reference  CB  Spec.  D10-30108. 
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NOTE: 


CABLING  AND  CONNECTORS  ARE 
SHOWN  FOR  MISSILE  MOUNTED 
IN  THE  LAUNCHER.  FOR  MISSILE 
MOUNTED  ON  THE  LEFT  PYLON: 

W1  IS  W6 
P24  IS  PI  5 
P32  IS  P32 
J1  IS  J1 
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4. 1.7. 5  Circuit  Analysis  Package,  SRAM,  Interface  Pin  57  of  Connector 
01,  Missile  1  on  the  Left  Pylon 

This  interface  is  shown  in  Fiqure  5-7  in  T.O.  16W6-19-2,  Change  3.  The 
current  available  to  this  pin  in  a  normal  environment  isJ).A.  The  worst 
case  current  in  an  abnormal  environment  (faulted)  is  1115.5  A,  assuming 
the  pin  is  grounded. 


Refer  to  Figure  2-38  of 
T.O.  1B-52G-2-39GA-1  For 
Circuit  Details 
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4. 1.7. 5  (Continued) 


a.  Normal  Power  and  Load  Analysis 


From  an  examination  of  Figure  4,1-59,  Sneak  Circuit  Network  Tree  153, 
the  normal  open  circuit  voltage  is  OV  and  the  short  circuit  current  is 
OA.  The  circuit  passes  through  normally  open  relay  contacts  in  the 
Power  Distribution  Panel, 
b.  Fault  Analysis 

The  following  postulated  faults  were  analyzed  using  Figure  4.1-59,  Network 
Tree  153  and  Figure  4.1-60,  Cable  Drawing. 

(T)  Damage  to  Connector  J1  or  Cable  W6 

Pin  57  may  be  shorted  to  28  VDC  through  CB  1444  or  to  118  VAC 
through  CB  1394. 

CB  1444  (15A)  28  VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft.  of  #12  wire  =  .1102fl 
Relay  Contact  Resistance  =  .Oln 
Maximum  current  available  at  28  VDC  =  232  A 
CB  1394  (10A)  118  VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  missile 
58  ft.  of  #12  wire  =  .1102n 
Relay  contact  resistance  =  .Olfi 
Maximum  current  available  at  118  VAC  =  981.7  A 


4-112 


vgm  T“  »  * 


02-1 1 8576  -1 


4.1.7.5b  (Continued) 

(D  Damage  to  the  Relay  Assembly  or  Cable  W2 

Wires  to  the  subject  pin  may  be  shorted  to  28  VDC  through 
CB  1450,  CB  1444,  CB  1434,  or  shorted  to  118  VAC  through 
CB  1401  or  CB  1394. 

CB  1450  (7.5A)  28  VDC  Bypass  Valve  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft.  of  #12  wire  =.0988  ft 


Maximum  current  available  at  28  VDC  =  283.4  A 
CB  1444  (15A)  28  VDC  Missile  Electronic  Power 
Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft.  of  #12  wire  =  JD988G 


Maximum  current  available  at  28  VDC  =  283.4  A 


CB  1434  (60A)  28  VDC  Missile  Hydraulic  Power 
Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft.  of  #4  wire  =  .0137n 
Maximum  current  available  at  28  VDC  =  2043.8  A 
CB  1401  (5A)  118  VAC  AC  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft.  of  #12  wire  =  .0988n 
Maximum  current  available  at  118  VAC  =  1194. 33A 
CB  1394  (10A)  118  VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft.  of  #12  wire  =  .0988C2 
Maximum  current  available  at  118  VAC  =  1194. 33A 


The  wire  to  pin  57  may  be  shorted  to  28  VDC  through  CB  1450, 
CB  1444  or  tp -1 1 8  VAC  through  CB  1401  or  CB  1394. 

CB  1444  (15A)  28  VDC  Missile  Electronic  Power 
Resistance  of  wire  from  CB  to  Connector 
44  ft.  of  #12  wire  =  .0836fl 
Maximum  current  available  at  28  VDC  =  334.9  A 
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4.1.7.5b  (Continued) 

(D  (Continued) 

CB  1450  (7.5A)  28  VDC  Bypass  Valve  Power 
Resistance  of  wire  from  CB  to  Connector 
44  ft.  of  #12  wire  =  .0836n 
Maximum  current  available  at  28  VDC  =  334.9  A 
CB  1401  (5A)  118  VAC  AC  Power 

Resistance  of  wire  from  CB  to  Connector 
44  ft.  of  #12  wire  =  .0836  n 
Maximum  current  available  at  118  VAC  =  1141, 5A 
CB  1394  (10A)  118  VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  Connector 
44  ft.  of  #12  wire  *  .0836  n 
Maximum  current  available  at  118  VAC  =  1141. 5A 
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4. 1.7. 5  (Continued) 


c.  Worst  Case  Path 

©  Damage  to  Relay  Assembly 


Interface  Pin  57 

Total  wire  Resistance  =  0.0251P 

Voc  =  118  VAC 

isc »  ^|j-  -  ms., a 

Time  -  Minimum  trip  time  shown  on  calibration  curve  is  1.5  seconds  for  500  amps 
Therefore  the  time  for  1115.5  amps  would  be  less  than  1.5  sec. 

a.  ,i.i  c  .  -  — -  — 
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4. 1.7. 6  Circuit  Analysis  Package,  AGM-69A  Interface  Pins  82,  92  & 
96  of  Connector  Jl,  Missile  1  on  the  Left  Pylon 


These  interfaces  are  shown  in  Figure  5-7  and  T.O.  16W6-19-2,  Change  3. 

The  maximum  current  available  to  these  pins  in  a  normal  environment  is  OA 
for  ground  alert  and  254A  for  airborne  conditions.  The  worst  case  current 
at  28VDC  in  an  abnormal  (faulted)  environment  would  be  1115. 5A  with  the 
pins  grounded. 


Refer  to  Figure  2-40 
of  T.O.  1B-52G-2-39GA-1 
For  Circuit  Details 
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4. 1.7. 6  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  examination  of  Figure  4.1-61,  Network  Tree  175,  and  Figure  4.1-62, 
open  circuit  voltage  and  short  circuit  current  are: 

Ground  alert:  Vnr  *  0  VDC 

(Missile  OFF) 

JSC  =JLA 

Airborne:  Vqc  =  28VDC 

(Missile  ON)  .  _ 


b.  Fault  Analysis 

The  following  postulated  faults  have  been  analyzed  using  Network  Tree 
175  and  Cable  Diagram,  4.1-61  and  4.1-62. 

(7)  Damage  to  Connector  J1  or  Cable  W6 


Pins  82,  92  and  96  may  be  shorted  to  118V AC  through  CB1394  if 
missile  heater  power  is  on. 

CB1394  (10A)  118VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  missile 
58  ft  of  #12  wire  =  .1102 
Resistance  of  relay  contacts  =  .01 
Maximum  current  available  at  118VAC  «  981. 7A 


The  wires  to  the  subject  pins  may  be  shorted  to  28VDC  through 
CB1450,  CB1444  and  CB1434.  The  wipes  may- als.o  he  shorted  to 
118V AC  through  CB1401  and  CB1394, 
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4.1.7.6b  (Continued) 

CB1450  (7.5A)  28VDC  Bypass  Valve  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft  of  #12  wire  =  .0988 
Maximum  current  available  at  28VDC  *  28 3 A 

CB1444  ( 1 5A)  28VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft  of  #12  wire  =  .0988 
Maximum  current  available  at  28VDC  = 283A 

CB1434  (60A)  28VDC  Missile  Hydraulic  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft  of  #4  wire  =  .0137 
Maximum  current  available  at  28VDC  *  2043A 

CB1401 (5A)  118V AC  AC  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft  of  #12  wire  *  .0988 
Maximum  current  available  at  118VAC  *  1194A 

CB1394  (10A)  118VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  Relay  Assembly 
52  ft  of  #12  wire  =  .0988 
Maximum  current  available  at  118VAC  =  1194A 

(3)  Damage  to  Connector  J2367  or  Cable  31-3564-121 

The  wires  to  pins  82,  92,  96  may  fie  shorted  to  28VDC  through 

CB1450  or  to  118yAC  t&rough  CB14Q1  or  CB1394. 

CB1450  (7,5A)  28YDC  Bypass  Yalve  Power 

Resistance  of  wire  from  CB  to  Connector 
44ft  of  J12  wire  =  .0836 

,  Maximum  current  available  at  28VDC  °  334A 
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4.1.7.6b  (Continued) 

(3)  (Continued) 

CB1401  (5A)  118V AC  AC  Power 

Resistance  of  wire  from  CB  to  Connector 
44  ft  of  #12  wire  =  .0836 
Maximum  current  available  at  118VAC  =  11 41 A  . 

CB1394  (10A)  118VAC  Missile  Heater  Power 
Resistance  of  wire  from  CB  to  Connector 
44  ft  of  #12  wire  =  .0836 
Maximum  current  available  at  118VAC  *  11 41 A 

NOTE.  All  circuit  breakers  are  located  in  the  AGM-69A  Power  Distribution 
Box. 
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4. 1.7. 6  (Continued) 
c.  Worst  Case  Path 

Reference  path(2)Damaqe  to  Relay  Assembly 
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4. 1.7. 7  Circuit  Analysis  Package,  AGM-69A  Ejector  Interface  pin  r. 

Arm  Solenoid,  Launcher  and  Pylon 

These  interfaces  are  shown  in  Figure  5-7  of  T.O.  1 1  LI -2-8-2 ,  Change  12. 
Maximum  current  available  to  this  pin  in  a  normal  environment  is  £  amps. 
Worst  case  current  at  27VDC  in  an  abnormal  (faulted)  environment  for  the 
launcher  ejector  pin  is  54  amps  and  for  the  pylon  ejector  is  37 amps  with 
the  pins  grounded. 


Refer  to  Figure  2-39  of 
T.O.  1B-526-396A-1  for 
Circuit  Details. 


Pin  r 
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4. 1.7. 7  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From- an  examination  of  Figure  4.1-64,  Cable  Drawing,  the  open  circuit 
voltage  is  OV  and  the  short  circuit  current  is  OA.  The  electronic 
switch  is  normally  off  prior  to  launch. 

b .  Fault  Analysis 

The  following  faults  Were  analyzed  using  Figure  4.1-64. 

CD  Cable  Wll  Damaged  or  (2)  W4  Damaged 

Wire  to  pin  £  shorted  to  missile  away  monitor  from  pin  a^.  Pin 
a  is  a  ground  path  for  the  missile  away  monitor  lamp  located 
in  the  Weapon  Release  Indicator  Panel,  and  a  relay  in  the  Switch 
Unit.  Current  available  to  the  interface  cannot  be  calculated 
since  value  of  current  limiting  resistor  and  other  components 
in  the  circuit  is  unknown  (schematics  in  the  MCU  are  not  available). 

Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  and  is  less 
than  expected  from  the  above  fault. 

C3)  Launcher  MCU  Damaged 

Wire  to  pin  £  shorted  to  27VDC  from  CB1484,  +_  22VDC  from 
power  supply  in  the  switch  unit  or  guidance  and  logic  signals. 

CB1484  (5A)  27VDC  Essential  Power 

Resistance  of  wire  from  CB  to  MCU 
44  ft  of  #20  wire  =  .405  ohms 
Maximum  current  available  =  66  amps 

Power  Supply  in  Switch  Unit 

Current  output  is  less  than  above  listed  fault.  Current 
magnitude  is  unknown  since  specification  is  not  available. 
Guidance  and  Logic  Signals 

Current  from  these  sources  is  device  limited  to  less  than  other 
sources  listed. 
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4.1.7.7b  (Continued) 

(4)  Pylon  MCU  Damaged 

Wire  to  pin  r_  shorted  to  27VDC  from  CB1483,  +  22VDC  from 
power  supply  in  Switch  Unit  or  guidance  and  logic  signals. 

CB1485  (5A)  27VDC  Essential  Power 

Resistance  of  wire  from  CB  to  MCU 
50  ft  of  #20  wire  .619  ohms 
Maximum  current  available  =43.5  amps 
Power  supply  in  switch  unit 

Current  output  is  less  than  other  listed  fault  circuit 
magnitude  is  unknown  since  specification  is  not  available. 
Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  device  limited  to  less 
than  other  sources  listed. 

c.  Fault  Analysis 

For  launch  ejector  reference  path(2)  Launcher  MCU  Damaged. 


Jl 


c  s ww 


-A 


we*  C  </&_ ) 


2.1  VDC. 


Total  resistance  of  path  = 

voc  •  gVDC 
!sc  ■  3  '  •5i-amps 

Time  =1.1  seconds  maximum 


NOTE:  All  circuit  breakers  are  located  in  the 
AGM-69A  Power  Distribution  Box. 
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4. 1.7. 7  (Continued) 
c.  (Continued) 

For  pylon  ejector  reference  path(4)  Pylon  MCI)  Damaged. 


Time  =2.2  seconds  maximum 
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4. 1.7. 7  (Continued) 

Launcher  Ejector  shown 
For  pylon  ejector: 

Jll  is  Jll 
P59  is  P21 
Wll  is  W4 
P61  is  P23 
J1  is  J1 
©  is  © 

©  is  © 
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FIGURE  4.1-64  CABLE  DIAGRAM 
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4. 1.7. 8  Circuit  Analysis  Package,  AGM-69A  Interface  pins  20  and  60, 

Connector  J1 ,  Missile  #1  On  the  Launcher  and  Left  Pylon 
This  interface  is  shown  in  Figure  5-37  and  T.O.  11L1-2-8-2,  (Change  12). 
Maximum  current  available  to  these  pins  in  a  normal  environment  is  OA. 

Worst  case  current  at  118VAC  in  an  abnormal  (faulted)  environment  assuming  the 
pins  grounded  would  be: 

Launcher  missile  pins  -  900A 
Pylon  missile  pins  -  983A 


P32 


Refer  to  Figure  2-38  of 
T.O.  1B-52G-39GA-1  For 
Circuit  Details 
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4. 1.7.8  (Continued) 

a.  Normal  Power  and  Load  Analysis 

From  an  examination  of  Figure  4.1-65,  Cable  Drawing,  the  open  circuit 
voltage  is  OV  and  the  short  circuit  current  is  OA.  The  electronic 
switches  are  normally  off  prior  to  the  launch  phase. 

b.  Fault  Analysis 

The  following  faults  were  analyzed  using  Figure  4.1-65. 

For  Launcher  Mounted  Missile 
CD  Cable  W1  Damaged 

Wires  to  pins  20  and  60  shorted  to  28VDC  from  CB1411,  118VAC 
from  CB1395  if  heater  power  is  on,  or  to  guidance  and  logic  signals. 

CB1411  (15A)  28VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
55  ft  of  #10  wire  =  .06  .n. 
swi  tch  =  .  01  jx. 

Maximum  current  available  =  400A 

CB1395  (15A)  118VAC  Missile  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
47  ft  of  #12  wire  =  .095^, 

6  ft  of  #16  wire  =  .027  -n_ 

Maximum  current  available  =  94 0A 

Guidance  and  Logic  Signals 

Currently  output  of  these  sources  is  device  limited  to  less  than 
other  sources  listed. 
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4.1.7.8b  (Continued) 

(D  Launcher  MCU  Damaged 

Wires  to  pins  20  and  60  shorted  to  27VDC  from  CB1484,  +  22VDC 
from  Power  Supply  in  the  Switch  Unit,  or  guidance  and  logic 
signals. 

CB1484  (5A)  27V DC  Essential  Power 
Resistance  of  wire  from  CB  to  MCU 
44  ft  of  #20  wire  =  .405  yu 
Maximum  current  available  =  66A 

Power  Supply  in  Switch  Unit 

Current  output  is  less  than  the  other  listed  faults.  Current 
magnitude  unknown,  specifications  not  available. 

Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  limited  to  less  than  other 
sources  listed. 

For  Pylon  Mounted  Missile 

CD  Cable  W6  Damaged 

Wires  to  pins  20  and  60  shorted  to  28VDC  from  CB1444,  118VAC  from 
CB1394  if  heater  power  is  on,  or  guidance  and  logic  signals. 

CB1444  (15A)  28VDC  Missile  Electronic  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft  of  #20  wire  =  .11  -bi¬ 
switch  =  .01  YU 

Maximum  current  available  =  233A 

CB1394  (10A)  118V AC  Heater  Power 

Resistance  of  wire  from  CB  to  missile  interface 
58  ft  of  #12  wire  *  .11 -v. 
switch  *  .01  yl. 

Maximum  current  available  =  98 3A 
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4.1.7.8b  (Continued) 

Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  limited  to  less  than  other 
sources  listed. 

©  Left  Pylon  MCU  Damaged 

Wires  to  pins  20  and  60  shorted  to  27VDC  from  CB1483,  +  22VDC 
from  power  supply  in  switch  unit,  or  guidance  and  logic  signals. 

CB1483  (5A)  27V DC  Essential  Power 
Resistance  of  wire  from  CB  to  MCU 
50  ft  of  #20  wire  =  .619^ 

Maximum  current  available  =  43. 5A 

Power  Supply  in  Switch  Unit 

Current  output  less  than  other  listed  fault.  Current  magnitude 
unknown,  specifications  not  available.  • 

Guidance  and  Logic  Signals 

Current  output  from  these  sources  is  limited  to  less  than  other 
sources  listed. 

Note:  All  circuit  breakers  are  located  in  the  AGM-69A  Power  Distribution  Box 
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4. 1.7. 8  (Continued) 
c.  Worst  Case  Paths 


For  Launcher  Mounted  Missile 

Reference  Path(T) Cable  W1  Damaged 


Time  -  Current  rating  exceeds 
6000%  rating  of  CB.  The 
time  will  be  less  than  .13 
sec  (300%  rated). 


For  Pylon  Mounted  Missile 

Reference  path(T)  Cable  W6  Damaged' 
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4.1.7.8c  (Continued) 


NOTE:  CABLING  AND  CONNECTORS  ARE  SHOWN 
FOR  MISSILE  #1  MOUNTED  IN  THE 
LAUNCHER.  FOR  MISSILE  MOUNTED  ON 
THE  LEFT  PYLON: 


W1  IS  W6 
P24  IS  PI  5 
P32  IS  P32 
J1  IS  J1 


C 


ic 

iuu 


$.U<liL)bL.$  i»U T<£j£*J A cL-V 
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dl  20  6° 


FIGURE  4.1-65.  CABLE  DRAWING 
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4.2  POWER  AND  LOAD  ANALYSIS  -  FB-111A 

This  section  describes  the  power  and  load  analyses  of  monitor  and  control 
circuits  leading  to  gravity  weapons  loaded  on  weapon  station  3  pivot  pylon 
and  in  RH  weapons  bay.  These  two  weapons  stations  were  picked  as  typical 
for  all  nuclear  weapons  stations  and  represent  both  the  nearest  and 
farthest  station  from  the  power  sources.  Potential  worst  case  currents  at 
weapon  stations  4  and  5  would  be  slightly  higher  (approximately  122)  than 
those  calculated  for  weapon  station  3  due  to  differences  in  wire  length. 
Figure  4.2-A  is  a  simplified  schematic  diagram  of  the  circuits  to  the 
Aircraft  Monitor  and  Control  -  station  program  unit  (AMAC  SPU)  interface 
connector.  Numbers  opposite  the  interface  pins  refer  to  circuit  analysis 
packages  in  section  4.2.6  herein.  Figure  4.2-B  is  an  exploded  view  of  an 
AMAC  SPU,  typical  for  all  stations.  Figure  4.2-C  locates  the  pivot  pylon 
weapon  station  AMAC  SPU.  Figure  4.2-D  is  a  copy  of  Figure  1-8  from 
T.O.  1F-111 (B) A-2-1 1 -1  showing  the  circuitry  to  the  pivot  pylon  weapons 
station.  Note  that  the  pins  at  the  bottom  of  the  diagram  are  the  weapon 

interface  Dins.  Fiaure  4.2-E  locates  the  weapons  bay  AMAC  SPU's. 

Figure  4.2-F  shows  weapons  bay  interface  circuitry.  Note  that  the 
pins  at  the  bottom  of  the  diagram  interface  with  the  weapon.  The  main 
difference  between  the  -3  pivot  pylon  interface  and  -R  right  hand  wea¬ 
pons  bay  interface  is  the  presence  of  interconnect  pins  V  and  W  at  the 
pylon.  See  Appendix  A  for  a  list  of  all  technical  data  utilized  for  the 
FB-lllA-Power  and  Load  Analysis. 

4.2.1  SUMMARY 

Power  and  load  analyses  of  network  trees  generated  by  sneak  circuit  analysis 
are  documented  in  section  4.2.6  below.  Table  4.2-1A,  sheets  1  and  2, 
provide  a  summary  of  the  results. 

4.2.2  CONDITIONS  . 

The  following  conditions  and  exclusions  are  applicable  to  the  FB-111A 
Analysis. 
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Figure  2-2.  Station  Program  Unit  FnjiIoiIocI  View 


Figure  4.2-B  Typical  AMAC  SPU 
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•'  T.O.  lF-lll(B)A-2-U-l 


Section  V 


1. 

2. 

3. 

4* 

5. 

6. 

7. 

8. 


MOUNTING  BRACKET 
LEFT  WEAPONS  BAY 
AMAC  SPU 
WASHER  (2) 

BOLT  (2) 

ELECTRICAL  CONNECTOR  (3) 

KEYWAY 
DUST  COVER 

NUCLEAR  WEAPONS  SIMULATOR  PLUG 


LEFT  SIDE  SHOWN 
RIGHT  SIDE  TYPICAL 
ROTATED  FOR  CLARITY 


Figure  5-36.  Weapons  Bay  AMAC  Sru  and  Nuclear  Weapons  Simulator  Plug  Removal  and  Installation 
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Figure  4. 2-E  Weapons  Bay  AMAC  SPU  Location 
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Change  2 
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4.2.2  (Continued) 

0  Interface  with  gravity  bombs  are  the  connectors  shown  in 
the  aircraft  wiring  diagrams. 

0  Analyses  of  abnormal  environments  are  considered  only  one  fault 
at  a  time. 

0  Wiring  faults  within  aircraft  wiring  harnesses  were  limited 

to  those  within  shared  cables  and  connectors.  Cable-to-cable 
and  bundle-to-bundle  wiring  faults  were  excluded. 

0  Release  circuits  were  not  included  as  nuclear  weapon  interface 
circuits  during  load  analysis  for  abnormal  environments. 

0  Short  circuits  in  terminals  and  faults  internal  to  components 
were  not  considered  except  in  the  worst-case  abnormal 
environment  analysis  for  each  model. 

0  The  abnormal  environments  analysis  of  the  FB-111A  escape 

capsule  disconnects  were  limited  to  circuits  related  to 
nuclear  weapons. 

0  FB-111A  SRAM  interfaces  were  excluded. 

4.2.3  IDENTITY  OF  CIRCUITS 

The  analysis  used  sneak  circuit  network  trees  and  Air  Force  technical  orders 
to  identify  adjacent  and  interrelated  circuits  for  fault  analysis.  Network 
trees  and  other  diagrams  used  to  analyze  the  circuits  are  included  in  the 
individual  analysis  packages  in  section  4.2.6  of  this  report. 

4.2.4  NORMAL  ENVIRONMENT 

Power  capability  of  each  interfacing  circuit  was  calculated  for  open  circuit 
voltage  and  short  circuit  current  at  the  weapon  interface. 


PERCENT  OF  RATED  CURRENT 
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4.2.5  ABNORMAL  ENVIRONMENTS 

Each  network  tree  was  analyzed  for  postulated  faults.  The  faults  are  iden¬ 
tified  in  the  analysis  package  diagrams  by  numbered  circles.  In  most  instances, 
the  worst  case  is  a  postulated  short  circuit  at  the  point  of  lowest  impedance. 
Worst  case  current  and  circuit  breaker  trip  times  have  been  calculated  for 
each  interfacing  circuit. 

4. 2. 5.1  GROUND  RULES 

Resistances  across  relays  and  trip  times  of  circuit  breakers  have  been 
selected  from  available  data  based  on  standard  temperatures.  On  the  ground, 
a  temperature  of  +25C  is  used.  In  flight,  a  temperature  of  -54*C  is  used  for 
components  outside  the  crew  compartment.  Components  inside  the  crew  compart¬ 
ment  were  assumed  to  be  at  +25*C.  Most  circuit  breakers  in  this  study  are 
located  outside  the  crew  compartment.  This  accounts  for  the  significantly 
longer  trip  times  of  faults  postulated  in  flight.  The  following  curve, 
based  upon  Texas  Instrument  data,  and  General  Dynamic  Circuit  Breaker 
Standard  C2697  were  used  to  compute  trip  times. 


.0)  0.1  1.0  io  too  1000 


TIME  IN  SECONDS 

CB  TRIP  TIME  VS  CURRENT  PROFILE 
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4. 2. 5.1  (Continued) 

Circuits  fed  by  TR  (Transformer/Rectifier)  power  were  assumed  to  carry 
28  volts  direct  current.  There  are  some  faults  to  circuits  carrying 
either  115  volts  or  28  volts  alternating  current.  In  all  cases,  power 
profiles  were  found  to  be  step  functions,  lasting  until  the  circuit  breaker 
trips.  No  current  was  found  that  was  high  enough  to  weld  the  circuit 
breaker  closed,  however  some  fault  currents  would  be  so  low  (mA)  that 
they  would  remain  indefinitely  on  cirucits  protected  against  much  higher 
currents. 

4.2.6  CIRCUIT  ANALYSIS  PACKAGES 

Normal  and  fault  analyses  are  documented  in  individual  packages  for  the  cir 
cuit  groups.  The  following  analysis  packages  cover  all  of  the  gravity 
weapon  interface  circuits  at  stations  3  and  R: 


4.2.6. 1 

Pin  P 

Permissive  Action  Link  Ground 

4.2.6 .2 

Pins  A,H,0 ,Y,X,Z, 
d,  e ,  f 

Arm/Safe  Inputs,  Burst  Options 
Plus  Weapon  Drop  Config. 

4. 2. 6. 3 

Pins  L,N,  a.»  £ 

Nuclear  Weapons  Control  and 
SRAM  Circuitry 

4. 2.6.4 

Pin  b 

Master  Power  Distribution 

4. 2. 6. 5 

Pins  C,G,R 

Monitor  &  Release  Plus  Option 
Selector  &  Monitor 

4. 2. 6. 6 

Pins  S,V,W 

Station  Select 

Wole:  Power  Profiles  -  In  all  cases  the  short  circuit  current  was  found 
to  be  cither  much  less  than  the  source  circuit  breaker  ratings  or  much 
greater  than  the  ratings.  Where  the  current  was  much  less  than  the  rating 
the  current  will  remain  constant  until  the  source  is  removed.  Where  the 
current  is  much  greater,  the  current  will  remain  constant  until  the  circuit 
breaker  trips.  A  typical  profile  of  this  case  is  shown  below. 

60SA 

\ 

Current 

I 

0  A 
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4.2.6. 1  Circuit  Analysis  Package,  Weapon  Interfaces  Pin  P  of  AMAC 

SPU-3  and  -R  (Weapon  Station  3  Pylon  and  Weapon  Station  R  Bay) 

These  interfaces  are  shown  in  Figure  4.2-D,  which  is  a  copy  of  Figure  1-8 
from  T.O.  1F-111 (B)A-2-l 1-1  (Change  2)  showing  the  circuitry  to  the  pivot 
pylon  weapon  station  AMAC  SPU  interfaces  and  Figure  4.2-F  which  is  a 
copy  of  Figure  1-10  from  T.O.  1F-111 (B)A-2-l 1 -1  (Change  2)  showing  the 
circuitry  to  L  and  R-Bay  AMAC  SPU  interfaces.  A  generalized  schematic 
highlighting  pin  P  circuitry  is  attached  below.  Maximum  current  available 
to  Pin  P  in  a  normal  environment  is  48  mA  (direct  current).  Worst-case 
current  at  28VDC  in  an  abnormal  (faulted)  environment  would  be  608  amps 
for  weapon  station  3  and  1333  amps  for  weapon  station  R.  Worst  case  fault 
current  at  115VAC  would  be  451_  amps  for  a  weapon  station  3.  No  faulted  AC 
current  has  been  identified  for  weapon  station  R. 
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4. 2. 6.1  (Continued) 

a.  Normal  Power  and  Loads  Analysis 

Reference  Figure  4.2-1  Network  Tree  334  and  Monitor  Relay  Technical  Data. 
From  examination  of  network  tree  and  the  Monitor  Relay  Technical  Data' 
J479013-P  for  any  weapon  station 
VQC  =  28VDC;  ISC  =  5^-  =  48  mA 

b.  Fault  Analysis 

Reference  Figure  4.2-1  Network  Tree  334,  Figure  4.2-2  Fault  Diagram 
Weapon  Station  3  and  Figure  4.2-3  Fault  Diagram  Weapon  Station  R.  The 
following  faults  were  postulated: 

(7)  Wiring  Harness  247W2  Damaged 

Wires  to  pin  P  shorted  to  28VDC.  See  Table  4.2-1  for 
voltage  sources. 

(i)  Nuclear  Weapon  Control  Panel  Damaged 

Wires  to  pin  P  shorted  to  28VDC.  See  Table  4.2-1  for 
voltage  sources. 

(3)  Wiring  Harness  247W3,  247W14,  Wing-Fuselage  Disconnect  301 J 1 0 
or  Wing  Pylon  3  Disconnect  J600-9  Damaged 

Wires  to  pin  P  shorted  to  28VDC.  See  Table  4.2-1  for  voltage  sources. 

(7)  Pylon  3  Wiring  Harness  351W1 ,  351W2,  354W1 ,  354W2,  or  Wing  Pylon 
Disconnect  J613  Damaged  (Worst  Case  -115VAC 

Wires  to  pin  P  shorted  to  28VDC  or  115V  400HZ>  See  Table  4.2-1  for 
voltage  sources. 

(5)  AMAC  SPU  Damaged  (Worst  Case  -  28VDC 

Wires  to  pin  P  shorted  to  28VDC.  See  Table  4.2-1  for  voltage  sources. 
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4. 2. 6.1  (Continued) 

c.  Worst  Case  Path  for  Weapon  Station  3  at  28VDC 
Reference  path(£)from  paragraph  b. 


28  voc 


\ 

■  oMa, 


,00  2A 
I 


C83< ? 

3  OVA/ 

ZOA 


J6/3  w-P  one 


Amac  sph  z 


JH1  1011  -  P 


Total  resistance  at  path  =  .046-^- 
Vgc  =  28VDC 
Isc  =  Jr  =  «8A 

Time  =  Less  than  seconds  at  -54°C-for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  the  time  to  open  would  be  less 
than  .35  seconds. 


4-157 


D2-118576  -1 


4. 2. 6.1  (Continued) 

d.  Worst  Case  Path  for  Weapon  Station  3  at  115V  40QH7 
Reference  path(4)from  paragraph  b. 


Total  resistance  of  path  .255  -r»- 
Voc  =  115V  400HZ 

Time  «  Less  than  _J5  seconds  at  -54°C  for  circuit  breaker  to  open 
On  ground  alert  at  25°C  the  time  to  open  would  be  less 
than  .35  seconds. 
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4. 2. 6.1  (Continued) 

e.  Worst  Case  Path  for  Weapon  Station  R 


Reference  path(?)from  paragraph  b. 


A 


ag  voc. 


cait 


.OZI-A- 


AMAC  ipu  R 


Total  resistance  of  path  .021 -a. 

Voc  =  28VDC 

Icr  =28  =  1333  A 

.021 

Time  =  Less  than  ^_6  seconds  at  -54°C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  the  time  to  open  would  be  less  than 
.35  seconds. 
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Figure  4.2-1  NETWORK  TREE  334 
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V 


Figure  4.2-2  FAULT  DIAGRAM  WEAPON  STATION  3 
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msc. 
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*  V 


Figure  4.2-3  FAULT  DIAGRAM  WEAPON  STATION  R 


> 


4-162 


D2-1 185/6  -1 


4. 2. 6.1  (Continued) 


TABLE  4.2-1 

POTENTIAL  FAULT  POWER  SOURCES 


FIGURE  INDICATOR 

CIRCUIT  BREAKER 

POWER 

© 

CB8  (7.5A)  UNIT  314A1 

CB9  (7.5A)  UNIT  314A1 

CB11  (5A)  UNIT  314A1 

CBIO  (5A)  UNIT  304A1 

28V DC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28V DC  CREW  STA  ESS  BUS 
28V  DC  ESS  BUS 

\ 

© 

CB8  (7.5A)  UNIT  314A1 

CB9  (7.5A)  UNIT  314A1 

CBIO  (5A)  UNIT  304A1 

28VDC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28V DC  ESS  BUS 

© 

CB9  (7.5A)  UNIT  314A1 

CBIO  (5A)  UNIT  304A1 

28VDC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 

CB9  (7.5A)  UNIT  314A1 
.  CBIO  (5A)  UNIT  304A1 

28V DC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 

© 

CB20  (20A)  UNIT  305A1 

CB21  (20A)  UNIT  305A1 

CB22  (2QA)  UNIT  305A1 

CB1 2  (35A)  UNIT  315A1 

CB39  (20A)  UNIT  304A1 

115VAC  400Hz  L  MAIN  BUS 
115V AC  400Hz  L  MAIN  BUS 
115VAC  400Hz  L  MAIN  BUS 
28VDC  MAIN  BUS 
.  28V DC  ESS  BUS 

© 

CB9  (7.5A)  UNIT  314A1 

CBIO  (5A)  UNIT  304A1 
**CB39  (20A)  UNIT  304A1 
♦CB36  (20A)  UNIT  304A1 

28VDC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 

28VDC  ESS  BUS 

28VDC  ESS  BUS 

♦Station  R  only 
♦♦Station  3  only 
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AMAC  SPU  PINS 

A,  H,  J,  Y,  X,  Z,  d,  e,  &  f 
CIRCUIT  ANALYSIS  PACKAGE 

4. 2. 6. 2  Circuit  Analysis  Package,  Weapon  Interface  Pins  A,  H,  J,  Y,  X, 

Z,  d,  e,  f  of  AMAC  SPU- 3  and  -R.  (Weapon  Station  3  Pylon  and 
Weapon  Station  R  Bay) 

These  interfaces  are  shown  in  Figure  4.2-D,  which  is  a  copy  of  Figure  1-8 
from  T.O.  1F-111 (B)A-2-11-l  (Change  2)  showing  the  circuitry  to  the 
pivot  pylon  weapon  station  AMAC  SPU  interfaces  and  Figure  4.2-F  which  is 
a  copy  of  Figure  1-10  from  T.O.  IF-111 (B)A-2-ll-l  (Change  2)  showing  the 
circuitry  to  L  and  R-Bay  AMAC  SPU  interfaces.  A  simplified  general 
schematic  is  attached  below.  Maximum  current  available  to  pin  A  in  a  normal 
environment  is  608  amps  (direct  current)  at  Weapon  Station  3  and  1 333  amps 
at  Weapon  Station  R.  Maximum  Current  available  to  pins  H,  J,  Y,  X,  Z,  d, 
e  and  f  in  a  normal  environment  for  weapons  station  3  and  R  is  0^ amps. 

Worst  case  current  at  28VDC  in  an  abnormal  (faulted)  environment  would  be 
608  amps  at  Weapon  Station  3  and  1333  amps  at  Weapon  Station  R  for  all  the 
subject  interface  pins.  Worst  case  fault  current  at  115VAC  would  be  1983 
amps  at  pin  A  for  Weapon  Station  3  and  3286  amps  at  pin  A  for  Weapon  Station 
R.  No  faulted  AC  current  has  been  identified  for  pins  H,  J,  Y,  X,  Z,  d,  e 
and  f  of  Weapon  Station  3  or  Weapon  Station  R. 
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4. 2. 6. 2  (Continued) 

a.  Normal  Power  and  Load  Analysis 


Reference  Figure  4.2-4  Network  Tree  365  and  Figure  4.2-5  Network  Tree  300. 

Relays  K7  and  K8  in  the  AMAC  SPU  can  be  energized  by  selecting  Monitor 

and  Safe  options  respectively  on  the  Monitor  and  Control  switch  on 

the  Nuclear  Weapons  Control  Panel.  From  examination  of  the  network  trees: 

J479013  A  weapon  station  3 

Voc  =  28V DC 
23 

Isc  =  T04Fjx  *  =  608  A 

♦Wire  resistance  from  CB  to  weapon  interface 


J479013-A  weapon  station  R 
V0C  =  28VDC 

Isr  *  28V  =  1333A 

.021^* 


♦Wire  resistance  from  CB  to  weapon  interface 


Actual  current  is  assumed  to  be  something  less  than  20  amps,  the  rating 
of  the  28VDC  circuit  breaker. 


J479013-H,  J,  X,  Y,  Z,  d,  e,  f  for  all  weapon  stations 

voc  =  ov 

Isc  -  -QA 


b.  Fault  Analysis 

Reference  Figure  4.2-4  Network  Tree  365,  Figure  4.2-5  Network  Tree  300, 
Figure  4.2-6  Fault  Diagram  Weapon  Station  3  and  Figure  4.2-7  Fault 
Diagram  Weapon  Station  R.  The  following  postulated  faults  were  analyzed. 

©  Hi  ring  Harness  003W5  Damaged 

Wires  to  pin  A  (assuming  K7  or  K8  ir.  the  AMAC  SPU  are  energized) 
shorted  to  28VDC  or  115V  400  Hz.  See  Table  4.2-2  for  voltage  sources. 

©  Wiring  Harness  003W14  Damaged 

Wires  to  pin  A  (assuming  either  K7  or  K8  in  the  AMAC  SPU  energized) 
shorted  to  28VDC  or  115V  400MZ.  See  Table  4.2-2  for  voltage  sources. 
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4.2.6.2b  (Continued) 

(3)  Connector  309J15  Damaged 

Wires  to  pin  A  (assuming  either  K7  or  K8  energized  in  the  AMAC  SPU) 
shorted  to  28V0C  from  CB38  unit  304A1.  See  Table  4.2-2  for  voltage 
source. 

( 4^  Pylon  3  Wiring  Harness  351W1 ,  351W2,  354W1 ,  354W2  or  Wing  Pylon 
Disconnect  J61 3  Damaged 

Wires  to  pin  A  (assuming  either  K7  or  K8  energized  in  the  AMAC  SPU) 
shorted  to  28VDC  or  115V  400HZ.  See  Table  4.2-2  for  voltage  sources 
©  AMAC  SPU  Damaged 

Wires  to  pins  A,  H,  0,  Y,  X,  Z,  d,  e,  f  shorted  to  28VDC.  See 
Table  4.2-2  for  voltage  sources. 

((f)  Power  Panel  Disconnect  P27  Damaged 

Wires  to  pin  A  (assuming  either  K7  or  K8  energized  in  the  AMAC  SPU) 
shorted  to  28VDC.  See  Table  4.2-2  for  voltage  sources. 
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4. 2. 6. 2  (Continued) 

c.  Worst  Case  Path  for  Weapon  Station  3  at  28VDC 
Reference  path(^from  paragraph  b. 


28  VDC 


OB  3? 
30HAI 

20  A 


yi- 


4-  J£/3  W -P  DISC 


I  /AMAC  3 

.002.  -ft. 


J479013-A  (Typical  for  H,  0,  X,  Y,  Z,  d,  e,  f) 
Total  resistance  at  path  =  .  046  -a- 


Voc  =  28VDC 

ISC  =28  =  608A 

.046 


Time  =  Less  than  ^  seconds  at  -54°C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  the  time  to  oDen  would  be  less  than 
.35  seconds. 
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4. 2. 6. 2  (Continued) 

d.  Worst  Case  Path  for  Weapon  Station  3  at  115V  400  H, 
Reference  path(T)from  paragraph  b. 


llfv  HOO  Hz 


cezo 

ZD?  A I 
20* 


Ante  iPU 
j_«ri_5K7 

i-jr 


3 


J479013-A 

Total  resistance  of  path  =  .  058  -*- 

Vqc  =  115V  400  Hz 

Isc  =  115  =  1983  A 
T05F 

Time  =  Less  than  seconds  at  -54° C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  the  time  t n  op®n  would  be  less  than 
.35  seconds. 
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4. 2. 6. 2  (Continued) 

e.  Worst  Case  Path  for  Weapon  Station  R  at  28VDC 
Reference  path(?)from  paragraph  b. 


2  8VPL* 


J479013-A  (Typical  for  H,  0,  X,  Y,  Z,  d,  e,  f) 

Total  resistance  of  path  =  .021 

Voc  =  28VDC 

Isc  =  28  =  1333  A 

7STT 


Time  =  Less  than  J5  seconds  at  -54°C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  tne  time  to  open  would  be  less  than 
.35  seconds. 
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4. 2.6. 2  (Continued) 

f.  Worst  Case  Path  for  Weapon  Station  R  at  115V  400 


m 


a 


i 


W  I 

»  '  1 
ii 

j  i 

i  v 


a 


Reference  path(T}from  paragraph  b. 


J/5V  vpotiz 


.OiSr-A- 


CQZO 
3  05-Al 
20  A 


j£*7  Is 

T_r 


AtA/>,C  SM  R 


J47901 3-A 

Total  resistance  at  path  =  .035_*w 
Voc  =  115V  400  Hz 

Isc  =  H5  =  3286  A 
.035 

Time  =  Less  than  _;_6  seconds  at  -54°C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  the  time  to  open  would  be  less  than 
.35  seconds. 
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SNEAK  CIRCUITS  NETWORK  TREE 


Fiaure  4.2-4  NETWORK  TREE  365 


SNEAK  CIRCUITS  NETWORK  TREE 


Figure  4.2-5  NETWORK  TREE  300 
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Figure  4.2-6  FAULT  DIAGRAM  WEAPON  STATION  3 
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4. 2. 6. 2  (Continued) 


TABLE  4.2-2 

POTENTIAL  FAULT  POWER  SOURCES 


FIGURE  INDICATOR  CIRCUIT  BREAKER  POWER 


CB16  (20A)  UNIT  305A1 
CB17  (20A)  UNIT  305A1 
CB18  (20A)  UNIT  305A1 
CBI9  (20A)  UNIT  305A1 
CB20  (20A)  UNIT  305A1 
CB2I  (20A)  UNIT  305A1 
CB22  (20A)  UNIT  305A1 
CB23  (20A)  UNIT  305A1 
CB24  (20A)  UNIT  305A1 
CB26  (20A)  UNIT  305A1 
CB32  (20A)  UNIT  305A1 
CB33  (20A)  UNIT  305A1 
CB11  (15A)  UNIT  315A1 
CB14  (15A)  UNIT  315A1 
CBI5  (15A)  UNIT  304A1 
CB28  (15A)  UNIT  315A1 
CB3I  (15A)  UNIT  3I5A1 
CB1 0  (35A)  UNIT  315A1 
CB1 2  (35A)  UNIT  315A1 
CB13  (35A)  UNIT  315A1 
CB29  (35A)  UNIT  315A1 
CB30  (35A)  UNIT  315A1 
CB40  (35A)  UNIT  315A1 
CB4  (20A)  UNIT  304A1 
CBS  (20A)  UNIT  304AI 
CB34  (20A)  UNIT  304A1 
CB35  (20A)  UNIT  304A1 
**CB36  (20A)  UNIT  304A1 
CB37  (20A)  UNIT  304A1 
CB38  (20A)  UNIT  304A1 
*CB39  (20A)  UNIT  304A1 


115V  400Hz  R  MAIN  BUS 
115V  400Hz  R  MAIN  BUS 
115V  400Hz  R  MAIN  BUS 
115V  400Hz  L  MAIN  BUS 
115V  400Hz  L  MAIN  BUS 
115V  400Hz  L  MAIN  BUS 
115V  400Hz  L  MAIN  BUS 
115V  400Hz  R  MAIN  BUS 
115V  400Hz  R  MAIN  BUS 
115V  400Hz  R  MAIM  BUS 
115V  400Hz  L  MAIN  BUS 
115V  400Hz  L  MAIN  BUS 
28V DC  MAIN  BUS 
28VDC  MAIN  BUS 
28VDC  ESS  BUS 
28V DC  MAIN  BUS 
28VDC  MAIN  BUS 
28V DC  MAIN  BUS 
28VDC  MAIN  BUS 
28VDC  MAIN  BUS 
28VDC  MAIN  BUS 
28VDC  MAIN  BUS 
28VDC  MAIN  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28V DC  ESS' BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS 


!  - 

! 

’  © 


CB38  (20A)  UNIT  304A1 
CB12  (35A)  UNIT  315A1 
CB41  (1 OA)  UNIT  315A1 
CB1 9  (20A)  UNIT  305A1 
CB20  (20A)  UNIT  305A1 
CB21  (20A)  UNIT  305A1 
CB22  (20A)  UNIT  305A1 
CB32  (20A)  UNIT  305A1 
CB33  (20A)  UNIT  305A1 


28V DC  ESS  BUS 
28VDC  MAIN  BUS 
28VDC  MAIN  BUS 
115V  400Hz  L  MAIN  BUS 

115V  400Hz  L  MAIN  BUS 

115V  400Hz  L  MAIN  BUS 

115V  400Hz  L  MAIN  BUS 

115V  400Hz  L  MAIN  BUS 

115V  400Hz  L  MAIN  BUS 
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4. 2. 6. 2  (Continued) 


TABLE  4.2-2  (Continued) 
POTENTIAL  FAULT  POWER  SOURCES 


FIGURE  INDICATOR 

CIRCUIT  BREAKER 

POWER 

© 

CB38  (20A)  UNIT  304A1 

28VDC  ESS  BUS 

© 

CB9  (7.5A)  UNIT 

CBIO  (5A)  UNIT 

CB12  (35A)  UNIT 

CB20  (20A)  UNIT 

CB21  (20A)  UNIT 

CB22  (20A)  UNIT 

28VDC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 

28VDC  MAIN  BUS 

115V  4OOHz0A  L  MAIN  BUS 
115V  400Hz  08  L  MAIN  BUS 
115V  400Hz  0C  L  MAIN  BUS 

•  © 

CB9  (7.5A)  UNIT  314AT 
CBIO  (5A)  UNIT  304A1 
*CB36  (20A)  UNIT  304A1 
**CB39  (20A)  UNIT  304A1 

28VDC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 

28VDC  ESS  BUS 

28VDC  ESS  BUS 

© 

**CB36  (20A)  UNIT  304A1 
CB37  (20A  UNIT  304A1 
CB38  (20A)  UNIT  304A1 
*CB39  (20A)  UNIT  304A1 

28VDC  ESS  BUS 

28V  DC  ESS  BUS 

28VDC  ESS  BUS 
.  28V DC  ESS  BUS 

*  STATION  R  ONLY 
**  STATION  3  ONLY 
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.  AMAC  SPU  PINS 
L,  N,  a,  c 

CIRCUIT  ANALYSIS  PACKAGE 


4. 2. 6. 3  Circuit  Analysis  Package,  Weapon  Interface  Pins  L,  N,  a,  c  of 

AMAC  SPU-3  and  -R  (Weapon  Station  3  Pylon  and  Weapon  Station  R  Bay) 


These  interfaces  are  shown  in  Figures  4.2-8  through  4.2-10  Sneak  Circuits 
Network  Tree  3*:,  T.O.  1F-111 (B)A-2-14  and  T.O.  11N-T5036-2.  Maximum 
current  and  voltage  to  all  of  these  interfaces  in  a  normal  environment  is 
JD.  This  is  because  the  wiring  to  pins  L  and  N  dead  ends  at  the  Nuclear 
Weapons  Control  Panel  and  the  wiring  to  pins  a  and  c  is  connected  to  SRAM 
circuitry  and  is  not  used  for  gravity  weapons.  Worst  case  current,  at 
28VDC  in  an  abnormal  faulted  environment  and  assuming  a  ground  at  the 
weapon  interface  is  608  amps  for  weapon  station  3  and  1333  amps  for  weapon 
station  R  Morst  case  fault  current  at  115VAC  would  be  451  amps  at  weapon 
station  3  ,  .is  L  and  N  and  215  amps  at  weapon  station  R  pins  L  and  N. 
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4. 2. 6. 3  (Continued) 


a.  Normal  Power  and  Load  Analysis 

Reference  Figures  4.2-8,  4.2-9,  4.2-10,  Network  Trees  352,  354,  355, 
356. 

From  examination  of  network  trees  in  Figure  4.2-10  for  pins  L  and  N 
at  any  weapon  station 

voc*£v 

*SC 

From  examination  of  network  trees  in  Figures  4,2-8  and  4.2-9  for  pins 
a  and  c  at  any  weapon  station. 

V0C  -  -a-v 

’sc  ■  — A 

Since  relay  K3  can  only  be  energized  if  a  SRAM  is  installed. 

b.  Fault  Analysis 

Reference  Figures  4.2-8,  4.2-9  and  4.2-10,  Network  Trees  352,  354, 
355,  and  356  and  Figure  4.2-11  Fault  Diagram  Weapon  Station  3  and 
Figure  4,2-12  Fault  Diagram  Weapon  Station  R. 

Since  the  wiring  to  pins  L,  N,  a,  and  c  are  bussed  to  all  nuclear 
weapons  stations,  any  28VDC  or  115V  400  Hz  power  that  might  fault  • 
into  these  circuits  for  any  weapon  station  will  propagate  to  all 
weapon  stations. 

(T)  Wiring  Harness  247  W2  Damaged 

Wires  to  pin  L  or  N  shorted  to  28VDC.  See  Table  4.2-3  for 
voltage  sources. 

©  Wiring  Harness  247  W3  Damaged 

Wires  to  pin  L  or  N  shorted  to  28VDC.  See  Table  4.2-3  for 
voltage  sources. 
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4. 2.6. 3  (Continued) 

b.  Fault  Analysis  (Continued) 

( T )  Wiring  Harness  247  W14,  247  W15,  Wing  Fuselage 

Disconnect  308J13,  308J14,  309313,  309J14  or  Pylon  3 
6  Wing  Pylon  Disconnect  Damaged, 

Wires  to  pin  L  or  N  shorted  to  28VDC.  See  Table  4.2 
voltage  sources. 

©  Pylon  3,  4,  5.  6  Wiring  Harness  351  W1 ,  351  W2,  354  1 
354  W2  or  Pylon  Disconnect  J613  Damaged 

Wires  to  pin  L  or  N  shorted  to  28VDC  or  115V  400Hz. 
4.2-3  for  voltage  sources. 

AMAC  SPU  Damaged 

Wires  to  pin  L,  N,  a,  c  shorted  to  28VDC.  See  Table 
voltage  sources. 


4,  5,  or 

3  for 


See  Table 


4.2-3  for 
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Total  resistance  of  path  =  .046  ohms 

Voc  -  28VDC 
28 

!SC  =  IKS  =  608amPS 

Time  ■  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C  the  time  to  open  would  be  less  than 
.35  seconds. 
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4. 2. 6. 3  (Continued) 

d .  Worst  Case  Path  for  Weapon  Station  3  at  115V  400Hz  Pins  L  and  N 
Reference  path(4)from  paragraph  b. 


ilS~V  HOoHz 


Total  resistance  of  path  =  .255  ohms 
VQC  =  115V  400Hz 

*SC  =  725F  =i£L  amPs 

Time  =  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to 
open.  On  ground  alert  at  25°C  the  time  to  open  would 
be  less  thn  .35  seconds. 
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4. 2. 6. 3  (Continued) 

e .  Worst  Case  Path  for  Weapon  Station  R  at  28VDC 
Reference  path(i)from  paragraph  b. 


2  6  VPC 


cG 

ZO  A 


. 02 1 J*. 


A  mac  $pi\  ft 


J479013/L  (Typical  for  N,  a,  c) 


/' 


ToU  resistance  of  path  =  .021  ohms 
Voc  *  28VDC 

pO 

!SC  s  7o5T  a  l3-3-3-. amps 

Time  =  Less  than  ,6  seconds  at  -54°C  for  the  circuit  breaker  to 
open.  On  ground  alert  at  25°C  the  time  to  open  would  be 
less  than  .35  seconds . 
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4. 2. 6. 3  (Continued) 

f.  Worst  Case  Path  for  Weapon  Station  R  for  115V,  400Hz  at  Pins  L  and  N 


Reference  path(d)from  paragraph  b. 


1/fV  Hz 


tc  e  H* 

loSTAI 
20  A 


tr  TO  ALL  wtSAPOW  Sr  A  T/PSJS 


—  w-p  one 

AMA6  spu-  s* 


AaaaC  SPtA  R 


JH71011/L 


J  V  740!  3 /L 


Typical  for  N 


Total  resistance  of  path  =  .535  ohms 
VQC  =  115V  400Hz 

'sc  =  TH5  ■  ■£&  al"Ps 

Time  =  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to 
open.  On  ground  alert  at  25°C  the  time  to  open  would 
be  less  than  .35  seconds. 
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FIGURE  4.2-11,  FAULT  DIAGRAM  WEAPON  STATION  3 
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4.2.6. 3  (Continued) 


TABLE  4,2-3  • 

POTENTIAL  FAULT  POWER  SOURCES 


FIGURE  INDICATOR 


©© 


CIRCUIT  BREAKER 


CB8  (7.5A)  UNIT  314A1 
CB9  ( 7 . 5 A )  UNIT  314A1 
CBT I  (5A)  UNIT  314AI 
CBIO  (5A)  UNIT  304A1 


CB9  (7.5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304AI 


CB9  { 7 . 5A ) 
CBIO  (5A) 
CB20  (20A) 
CB21  (20A) 
CB22  (20A) 
CB12  (35A) 
CB39  (20A) 
CB38  (20A) 
CB29  (35A) 
CBI 9  (20A) 
CB32  (20A) 


UNIT  314AI 
UNIT  304A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305A1 
UNIT  315A1 
UNIT  304AI 
UNIT  304A1 
UNIT  315A1 
UNIT  305A1 
UNIT  305A1 
,CB33  (20A)  UNIT  305Ai 
CB35  (20A)  UNIT  304A1 
CBI 3  (35A)  UNIT  315A1 
CBI 6  (20A)  UNIT  305A1 
CBI 7  (20A )  UNIT  305A1 
CBI 8  (20A)  UNIT  305A1 
CB34  ( 20A)  UNIT  304A1 
CB30  (35A)  UNIT  315A1 
CB26  (20A)  UNIT  305AI 
CB24  (20A  UNIT  305A1 
CB23  (20A)  UNIT  305AI 


CB9  (7.5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304A1 
CB39  (20A)  UNIT  304AI 
CB36  20A  UNIT  304A1 
CB37  { 20A )  UNIT  304AI 
CB38  (20A)  UNIT  304A1 
CB35  (20A)  UNIT  304A1 
CB34  (20A)  UNIT  304A1 


28VDC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28V DC  ESS  BUS 


28V DC  CREW  STA  ESS  BUS 
28V  DC  ESS  BUS 


28VDC  CREW  STA 
28VDC  ESS  BUS 
115V AC  400Hz  L 
115VAC  400Hz  L 
115V AC  400Hz  L 
28VDC  MAIN  BUS 
28VDC  ESS  BUS 
28V DC  ESS  BUS 
28VDC  MAIN  BUS 
115VAC  400Hz  L 
115VAC  400Hz  L 
115VAC  400Hz  L 
28VDC  ESS  BUS 
28VDC  MAIN  BUS 
115VAC,  400Hz 
115VAC,  400Hz 
115VAC,  400Hz 
28  VDC  ESS  BUS 
28VDC  MAIN  BUS 
115V AC,  400Hz, 
115VAC,  400Hz, 
115VAC,  400Hz, 


ESS  BUS 

MAIN  BUS 
MAIN  BUS 
MAIN  BUS 


MAIN  BUS 
MAIN  BUS 
MAIN  BUS 


R  MAIN  BUS 
R  MAIN  BUS' 
R  MAIM  BUS 


R  MAIN  BUS 
R  MAIN  BUS 
R  MAIN  BUS 


28V DC  CREW  STA  ESS  BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28V DC  ESS  BUS 


STA  R  ONLY 
STA  6  ONLY 


STA  L  ONLY  1 3>  STA  3  ONLY  |5>  STA  5  ONLY 


L>  STA  L  ONLY 
J>  STA  4  ONLY 


02-118576  -1 
AMAC  SPU  PIN  b 

CIRCUIT  ANALYSIS  PACKAGE 
« 

4. 2. 6.4  Circuit  Analysis  Package,  Weapon  Interface  Pin  .b  of  AMAC  SPU-3 
and  -R  (Weapon  Station  3  Pylon  and  Weapon  Station  R-Bay) 

These  interfaces  are  shown  in  Figure  4.2-13  Sneak  Circuits  Network  Tree  318, 
Figure  4.2-D,  which. is  a  copy  of  Figure  1-8  from  T.O.  lF-lll(B)A-2-ll-l 

(Chanqe  2)  showing  the  circuitry  to  the  pivot  pylon  weapon  station  AMAC  SPU 

\ 

interfaces  and  Fiaure  4.2-F  which  is  a  copy  of  Figure  1-10  from  T.O. 

1F-111 (B)A-2-ll-l  (Change  2)  showing  the  circuitry  to  L  and  R-Bay  AMAC  SPU 
interfaces.  Maximum  current  available  to  the  interfaces  in  a  normal  environ¬ 
ment  is.48.mA  (direct  current).  Worst  case  current  at  28VDC  in  an  abnormal 
(faulted)  environment  would  be  608  amps  for  weapon  station  3  and  1333  amps 
for  weapon  station  R.  Worst  case  fault  current  at  115VAC  would  be  198  mA 
for  weapon  station  3  and  R. 
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4. 2. 6.4  (Continued) 

c.  Worst  Case  Path  For  Weapon  Station  3  at  28VDC 
Reference:  Path(£)from  paragraph  b. 


JH7J013  /(r 


Total  resistance  of  path  =  .046-/V. 

Voc  -  28VDC 

Time  =  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to  open, 
ground  alert  the  time  to  open  would  be  less  than  .35  seconds 
at  25C. 


On 
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4. 2. 6. 4  (Continued) 

d.  Worst  Case  Path  for  Weapon  Station  3  At  115V  400Hz 
Reference  path(?)from  paragraph  b. 


USVHOOti  i 


.217*. 

— i 


c&to 

10?  a  I 

2tA 


W-P  fi/JC 


SPU-l 

/HOWTO*,  (mi/v  ft£S  AT  100*0 
fit  LA  Y 


Ml-*-) 


JVTMJS/lr 


Total  resistance  of  path-s?  580 
VQC  =  115V  400Hz 

‘sc  -  =i98.">A 

Per  telecon  with  relay  manufacturer,  Leach,  the  thermistor  and 
varistor  inside  the  relay  will  probably  open  at  this  voltage  causing 
a  net  increase  in  resistance.  At  25°C  this  is- 800  resulting  in 
an  of  144  mA. 
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4. 2. 6.4  (Continued) 

e.  VJorst  Case  Path  For  Weapon  Station  R  At  28VDC 
Reference  path(J)from  paragraph  b. 


2.8  V  DC 


,021*- 

I 


£3  34 
3  04AI 

ZOA 


Awe  sPu-R 


Wtctl/L. 


Total  resistance  of  path  *  .021  -o- 


28VDC 
28  . 


1333  A 


Time  =  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to  open. 

On  around  alert  the  time  to  open  would  be  less  than  .35  seconds 
at  25C. 
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4. 2. 6.4  (Continued) 

f .  Worst  Case  Path  for  Weapon  Station  R  at  115V  400Hz 

Reference  path(4)from  paragraph  b. 


USV  WHi 


Total  resistance  of  paths*  580  -/>■* 

VQC  =  115V  400  Hz 

!SC  “  SI  “j98.mA 

Per  telecon  with  relay  manufacturer,  Leach,  the  thermistor  and 
varistor  inside  the  relay  will  probably  open  at  this  voltage  causing 
a  net  increase  in  resistance.  At  25°C  this  would  be  800  -o. 
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FIGURE  4.2-14  FAULT  DIAGRAM  WEAPON  STATION  3 
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FIGURE  4.2-15  FAULT  DIAGRAM  WEAPON  STATION  R 
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"*.6.4  (Continued) 


TABLE  4.2*4 

POTENTIAL  FAULT  POWER  SOURCES 


FIGURE  INDICATOR 


CIRCUIT  BREAKER  - 


CB8  (7.5A)  UNIT  314A1 
CB9  (7.5A)  UNIT  314A1 
CB1 I  (5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304A1 


POWER 


28VDC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28V DC  ESS  BUS 


©@ 


CB9  (7.5A)  UNIT  314A1  28V DC  CREW  STA  ESS  BUS 

CBIO  (5A)  UNIT  304A1  28V DC  ESS  BUS 


© 


CB9  (7.5A) 
CBIO  (5A) 
fCB20  (20A) 
CB21  (20A) 
s  CB22  (20A) 
CB12  (35A) 
V.CB39  (20A) 
CB38  (20A) 
CB29  (35A) 
CB19  (20A) 
CB32  20A 
,CB33  (20A) 
rCB35  (20A) 
.  CB13  (35A) 
<CB16  (20A) 
CB17  (20A) 
V.CBI8  (20A) 
fCB34  (20A) 
CB30  (35A) 
s  CB26  (20A) 
CB24  (20A) 
,CB23  (20A) 


UNIT  3I4AI 
UNIT  304A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305AI 
UNIT  315AI 
UNIT  304A1 
UNIT  304A1 
UNIT  315A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305A1 
UNIT  304A1 
UNIT  315A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305A1 
UNIT  304A1 
UNIT  315A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305A1 


28VDC  CREW  STA  ESS  BUS 

28VDC  ESS  BUS 

115V AC  400Hz  L  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

115V AC  400Hz  L  MAIN  BUS 

28VDC  MAIN  BUS 

28VDC  ESS  BUS 

28VDC  ESS  BUS 

28VDC  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

28VDC  ESS  BUS 

28VDC  MAIN  BUS 

115VAC,  400Hz  R  MAIN  BUS 

115VAC,  400Hz  R  MAIN  BUS 

115VAC,  400Hz  R  MAIN  BUS 

28  VDC  ESS  BUS 

28VDC  MAIN  BUS 

1 1 5VAC  ,•  400Hz,  R  MAIN  BUS 

115VAC,  400Hz,  R  MAIN  BUS 

115VAC,  400Hz,  R  MAIN  BUS 


CB9  (7.5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304A1 
CB39  (20A)  UNIT  304A1 
CB36  (20A  UNIT  304A1 
CB37  (20A)  UNIT  304A1 
CB38  (20A)  UNIT  304A1 
CB35  (20A)  UNIT  304AI 
CB34  (20A)  UNIT  304AI 


28V DC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 
28V DC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS  - 
28VDC  ESS  BUS 
28V DC  ESS  BUS 


STA  R  ONLY 
STA  6  ONLY 


CBS  (7.5A)  UNIT  314A1  28VDC  CREW  STA  ESS  BUS 

CB9  (7.5A)  UNIT  3I4A1  28V DC  CREW  STA  ESS  BUS 

CBIO  (5A)  UNIT  304A1 _ 28V DC  ESS  BUS _ 

jl>  STA  L  ONLY  |>  STA  3  ONLY  |>  STA  5  ONLY 

U>  STA  4  ONLY  4-199 
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AMAC  SPU  PINS 
C,  6,  R 

CIRCUIT  ANALYSIS  PACKAGE 

4. 2. 6. 5  Circuit  Analysis  Package,  Weapon  Interface  Pins  C,  G,  R  of 
AMAC-SPU-3  and  -R  (Weapon  Station  3  Pylon  and  Weapon  Station 
R  Bay) 

These  interfaces  are  shown  in  Figure  4.2-16  and  4.2-17  Sneak  Circuits 
Network  Tree,  Figure  4.2-D,  which  is  a  copy  of  Figure  1-8  from  T.O. 
1F-111(B)  A-2-11-1  (Change  2)  showing  the  circuitry  to  the  pivot  pylon 
weapon  station  AMAC  SPU  interfaces  and  Figure  4.2-F  which  is  a  copy  of 
Figure  1-10  from  T.O.  1F-111 (B)A-2-ll-l  (Change  2}  showing  the  cir¬ 
cuitry  to  L  and  R-Bay  AMAC  SPU  interfaces.  Maximum  current  available 
to  the  interfaces  in  a  normal  environment  is_4$.mA  (direct  current). 
Worst  case  current  at  28VDC  in  an  abnormal  (faulted)  environment  would 
be  608  amps  for  weapon  station  3  and  1333  amps  for  weapon  station  R. 
Worst  case  fault  current  at  115VAC  would  be  198  mA  for  weapon  station  3 
and  R. 
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4. 2. 6. 5  (Continued) 

a.  Normal  Power  and  load  Analysis 

Reference:  Figures  4.2-16  and  4.2-17  Network  Tree  1,  Figure  4.2-18 
Network  Tree  334,  Monitor-Relay  Technical  Data 

From  examination  of  the  network  tree 
Vnr  =  28VDC 

ul  2g 

I$C  =  57g  =  48  mA  for  pin  G 
28 

*SC  =  ‘575’  =~  ^or  Pins  ^  when  *he  Option  Select  switch 
on  the  Nuclear  Weapons  Control  Panel  is  in  any 
position  except  off. 

b.  Fault  Analysis 

Reference:  Figure  4,2-16  and  4.2-17  Network  Tree  1,  Figure  4.2-18 
Network  Tree  334,  Figure  4.2-19  Fault  Diagram  for 
Weapon  Station  3  and  Figure  4.2-20  Fault  Diagram  for 
Weapon  Station  R. 

Since  the  wiring  to  pins  C,  G,  and  R  is  bussed  to  all  nuclear 
weapons  stations  any  28VDC  or  115V  400Hz  power  that  might  fault 
into  these  circuits  for  any  weapon  station  will  propagate  to  all 
weapon  stations. 

(7)  Wiring  Harness  247  W2  Damaged 

Wires  to  pin  C  or  R  shorted  to  28VDC.  See  Table  4.2-5  for 
voltage  sources. 

( T )  Wiring  Harness  247  W3  Damaged 

Wires  to  pin  C,  G  or  R  shorted  to  28VDC.  See  Table  4.2-5  for 
voltage  sources. 

C£)  Wiring  Harness  247  W14,  247  W15,  Wino^Fuselage 

Disconnect  308  J13,  308  J14,  309  J13,  309  J14  or  Pylon  3,  4,, 

5,  or  6  Wing-Pylon  Disconnect  Damaged 

Wires  to  pin  C,  G,  or  R  shorted  to  28VDC.  See  Table  4.2-5  for 
voltage  sources. 
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4. 2. 6. 5  (Continued) 
b.  (Continued) 

@  Pylon  3,  4,  5,  6  Miring  Harness  351  W1 ,  351  W2,  354  W1 ,  354  M2 
or  Pylon  Disconnect  >3613  Damaged 

Wires  to  pin  C,  G,  or  R  shorted  to  28VDC  or  115V  400  Hz.  See 
Table  4.2-5  for  voltage  sources. 

(?)  AMAC  SPU  Damaged 

Wires  to  pin  C,  G,  or  R  shorted  to  28VDC .  See  Table  4.2-5  for 
voltage  sources. 

(?)  Nuclear  Weapons  Control  Panel  Damaged 

Wires  to  pin  C  or  R  shorted  to  28VDC.  See  Table  4.2-5  for 
voltage  sources. 
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4. 2. 6. 5  (Continued) 

c.  Worst  Case  Path  For  Weapon  Station  3  at  28  VDC 
Reference  path@from  paragraph  b. 


28  VOC 


f 


C8  3 *7 
3  04  A  l 
20  A 


W*P  one. 


AmAC  SPU-3 


.0DIJ*. 


J47901 3/C  (Typical  for  G  and  R) 


Total  resistance  of  path  =  .046  n 


V 

I 


*  28VDC 
28 

SC  *  7046 


S 


608  A 


Time  =  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to  open 
On  ground  alert  at  25°C,  the  time  to  open  would  be  less  than 


.35  seconds. 
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4. 2. 6. 5  (Continued) 

d.  Worst  Case  Path  for  Weapon  Station  3  at  115V  400Hz 
Reference  path(?)from  paragraph  b. 


USY  HOO  H-l 


A 


c  a 

Al 

20  A 


.2/7- 


AM-qc  S/>t4-3 


J  f^ONlTOH  (Hurt  fiet  A,r  ioef°c- S"f°l 

>  R£LAV  ' 


0479013/C  (Typical  for  G  and  R) 
Total  resistance  of  path  »  580 


'OC 


1 


=  115V  400Hz 

•  TOT  =  022.1* 


SC  580 

Per  telecon  with  relay  manufacturer,  Leach,  the  thermistor  and  var 
istor  inside  the  relay  will  probably  open  at  this  voltage  causing 
a  net  increase  in  resistance.  At  25°C  this  is  800  ohms  resulting 
in  an  1^  of  144  mA. 
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4. 2. 6. 5  (Continued) 

e.  Horst  Case  Path  for  Weapon  Station  R  at  28VDC 
Reference  path(5^from  paragraph  b. 

ZBVoc. 


♦ 


c.0  30 
3oHAI 

2oA 


\ 


.02M- 


AMAC  SM  R 


J479013/C  (Typical  for  R  and  C) 


Total  resistance  of  path  =  ,021  jn. 


V 

I 


nr  *  28VDC 
Ut  28 
SC  "  .021 


=  1333  A 


Time  =  Less  than  .6  seconds  at  -54°C  for  circuit  breaker  to  open. 
On  ground  alert  at  25°C,  the  time  to  open  would  be  less  than 
.35  seconds. 
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4. 2. 6. 5  (Continued) 

f .  Worst  Case  Path  for  Weapon  Station  R  at  115V  400Hz 
Reference  path(?)from  paragraph  b. 


/<5V  HOO  Hz 


Typical  for  (?  and  R 


Total  resistance  of  path  approximately  580  ohms 
VQC  =  115V  400Hz 

!SC  =  W  =Ji£mA 

Per  telecon  with  relay  manufacturer,  Leach,  the  thermistor  and 
varistor  inside  the  relay  will  probably  open  at  this  voltage  causing 
a  net  increase  in  resistance.  At  25°C  this  wo'uld  be  approximately 
800  ohms  resulting  in  an  1^  of  144  mA. 
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FIGURE  4.2-16  NETWORK  TREE/STATION  3 


SNEAK  CIRCUITS  NETWORK  TREE 


FIGURE  4.2-17  NETWORK  TREE/STATION  R 
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FIGURE  4.2-19  FAULT  DIAGRAM  WEAPON  STATION  3 
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TABLE  4.2-5 

POTENTIAL  FAULT  POWER  SOURCES 


FIGURE  INDICATOR  CIRCUIT  BREAKER _ POWER 


CB8  (7.5A)  UNIT  3I4A1 
CB9  (7.5A)  UNIT  314A1 
CB11  (5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304A1 


28VDC  CREW  STA  ESS  BUS 
28V DC  CREW  STA  ESS  BUS 
28VDC  CREW  STA  ESS  BUS 
28V DC  ESS  BUS 


©© 


CB9  (7.5A)  UNIT  314A1  28VDC  CREW  STA  ESS  BUS 

CBIO  (5A)  UNIT  304A1  28V DC  ESS  BUS 


i 

I? 


CB9  (7.5A) 
CBIO  (5A) 
CB20  (20A) 
CB21  (20A) 
<  CB22  20A) 
CB12  (35A) 
\CB39  (20A) 
CB38  (20A) 
CB29  (35A) 
CB19  (20A) 
CB32  20A 
CB33  (20A) 
^CB35  (20A) 
CB13  (35A) 
CB16  (20A) 
CBI7  (20A) 
CB18  (20A) 
CB34  (20A) 
CB30  (35A) 
^  CB26  (20A) 
CB24  (20A) 
LCB23  (20A) 


UNIT  3I4AI 
UNIT  304A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305AI 
UNIT  3I5A1 
UNIT  304A1 
UNIT  304A1 
UNIT  315A1 
UNIT  305AI 
UNIT  305AI 
UNIT  305A1 
UNIT  304AI 
UNIT  315A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305A1 
UNIT  304AI 
UNIT  315A1 
UNIT  305A1 
UNIT  305A1 
UNIT  305AI 


28VDC  CREW  STA  ESS  BUS 

28VDC  ESS  BUS 

115V AC  400Hz  L  MAIN  BUS 

115V AC  400Hz  L  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

28VDC  MAIN  BUS 

28V DC  ESS  BUS 

28VDC  ESS  BUS 

28VDC  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

115VAC  400Hz  L  MAIN  BUS 

28VDC  ESS  BUS 

28VDC  MAIN  BUS 

115V AC,  400Hz  R  MAIN  BUS 

115VAC,  400Hz  R  MAIN  BUS' 

115VAC,  400Hz  R  MAIN  BUS 

28  VDC  ESS  BUS 

28V DC  .MAIN  BUS 

115V AC,  400Hz,  R  MAIN  BUS 

115VAC,  400Hz,  R  MAIN  BUS 

115VAC,  400Hz,  R  MAIN  BUS 


© 


CB9  (7.5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304A1 
CB39  (20A)  UNIT  304A1 
CB36  20A)  UNIT  304A1 
CB37  (20A)  UNIT  304A1 
CB38  (20A)  UNIT  304A1 
CB35  (20A)  UNIT  304 A1 
CB34  (20A)  UNIT  304A1 


28VDC  CREW  STA  ESS  BUS 
28VDC  ESS  BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS 
28VDC  ESS  BUS 
28VDC  ESS  BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS  .  ' 


! 


I 


© 


R>  STA  R  ONLY 
£>  STA  6  ONLY 


CB8  (7.5A)  UNIT  314A1 
CB9  (7.5A)  UNIT  314A1 
CBIO  (5A)  UNIT  304 A 1 

C>  STA  L  ONLY  j3> 

J>  STA  4  ONLY 


28V DC  CREW  STA  ESS  BUS 
28V DC  CREW  STA  ESS  BUS 
_ 28V DC  CSS  BUS _ 

STA  3  ONLY  |>  STA  5  ONLY 
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4. 2. 6. 6  Circuit  Analysis  Package  Weapon  Interface  Pins  S,  V  and  W  of 
AMAC  SPU-3  and  -R  (Weapon  Station  3  Pylon  and  Weapon  Station 
R  Bay) 


These  interfaces  are  shown  in  Figures  4.2-21  and  4.2-22  Sneak  Circuit 
Network  Trees  364  and  360,  Figure  4.2-D,  which  is  a  copy  of  Figure  1-8 
from  T.O.  1F-111 (B)A-2-ll-l  (Change  2)  showing  the  circuitry  to  the  pivot 
pylon  weapon  station  AMAC  SPU  interfaces  and  Figure  4.2-F  which  is  a  copy 
of  Figure  1-10  from  T.O.  1F-111 (B)A-2-ll-l  (Change  2)  showing  the  cir¬ 
cuitry  to  L  and  R-Bay  AMAC  SPU  interfaces.  Maximum  current  and  voltage 
to  pin  S  interface  in  a  normal  environment  is_0.  Current  and  voltage  to 
pins  V  and  W  in  a  normal  environment  is  controlled  by  the  weapon  itself. 
Worst  case  current  at  28VDC  in  an  abnormal  faulted  environment  is  608 
amps  for  Pins  S,  V  and  W  for  weapon  station  3.  Worst  case  fault  current 
at  28V DC  for  weapon  station  R  is  1333  amps  at  pin  S. 


WPH  ST* 


/wc  MAi-re*. 

e«  f 
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4. 2. 6. 6  (Continued) 

a.  Normal  Power  and  Load  Analysis 
Pin  S 

Reference  figures  4.2-21  and  4.2-22  Network  Trees  364  and  360. 
Relay  K12  in  the  AMAC  SPU  is  only  energized  when  an  arming 
function  is  being  commanded.  From  inspection  of  the  network 
trees 

voc'ov 
!SC  =~A 
Pins  V  and  W 

Reference  Figure  4.2-23  Fault  Diagram  for  Weapon  Station  3 
Pins  V  and  W  are  connected  only  to  each  other  only  in  the  pylon 
AMAC  SPU's.  Thus  the  power  is  determined  by  the  weapon  circuitry. 

b.  Fault  Analysis 

Reference  Figure  4.2-21  Network  Tree  364,  Figure  4.2-22  Network  Tree 
360,  Figure  4.2-23  Fault  Diagram  Weapon  Station  3  and  Figure  4.2-24 
Fault  Diagram  Weapon  Station  -  R. 

©  AMAC  SPU  Damaged 

Wires  to  subject  pins  shorted  to  28VDC.  See  Table  4.2-6  for 
the  voltage  sources.  Since  pin  S'  is  switching  a  ground  into  the 

.  V 

weapon  and  K12  is  only  energized  by  an  arming  command  the  worst 
case  fault  could  be  relay  K12  damaged  such  that  the  contacts  are 
shorted  or  wires  to  pin  S  shorted  to  ground. 
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c.  Worst  Case  Path  for  Weapon  Station  3 
Reference  path(7)from  paragraph  b. 


23V06  2BVPCr 


only  one  pin  at  a  time  is  assumed 
grounded  at  the  .weapon  interface. 


Total  resistance  of  each  path  =  .046^- 
VQC  =  28VDC 

Pin  S 

Time  =  Less  than  .6  seconds  at  -54°C  for  the  circuit  breaker 
to  open.  On  ground  alert  at  25°C  the  time  to  open 
would  be  less  than  .35  seconds. 
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4. 2. 6. 6  (Continued) 
d .  Worst  Case  Path  For  Weapon  -Station  R 
Reference  path(T)from  paragraph  b. 

2  BVOC, 


2>0LiAt 

ZOA 


I 


AM4C  SP<A  R 


J479013/S 


Total  resistance  at  path  =  .021jv. 


V0C  =  28VDC 

T  -  28 

*SC  ■  TU2T 


=  1333A 


Time  =  Less  than  .6  seconds  at  -54°C  for  'the  circuit  breaker 
to  open.  On  ground  alert  at  25°C  the  time  for  the 
circuit  breaker  to  open  would  be  less  than  .35  seconds. 
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SNEAK  CIRCUITS  NETWORK  TREE 
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FIGURE  4.2-21.  f NETWORK  TREE  364 
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SNEAK  CIRCUITS  NETWORK  1  REE 
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4. 2. 6. 6  (Continued) 


TABLE  4.2-6 


FIGURE  INDICATOR  CIRCUIT  BREAKER  POWER 


CB9  (7.5A)  UNIT  314A1 
CB10  (5A)  UNIT  304A1 
*CB36  (20A)  UNIT  304A1 
**CB39  (20A)  UNIT  304A1 


28VDC  CREW  STA  ESS  BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS 
28V DC  ESS  BUS 


♦STATION  R  ONLY 
♦♦STATION  3  ONLY 
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4.3  ACCIDENT  ANALYSIS 

Boeing  performed  a  system  safety  analysis  of  B-52  accident  data  as  part  of 
the  power  and  load  analysis. 

4.3.1  Purpose 

The  purpose  of  the  accident  analysis  was  to  provide  generalized  electrical 
damage  modes  and  to  determine  the  conditions  under  which  they  are  feasible. 
The  goal  was  to  define  the  abnormal  environments  in  terms  of  electrical 
faults  that  could  be  reasonably  postulated  for  the  power  and  load  analysis 
of  any  aircraft. 

4.3.2  Source  Data 

Boeing-Wi chita  supported  this  effort  by  providing  data  on  eleven  B-52 
aircraft  accidents  and  two  incidents  where  damage  to  electrical  wiring  was 
documented  or  where  nuclear  weapons  were  known  to  have  been  carried. 

Four  accidents  (Cases  1,  2,  4  and  8)  are  known  to  have  involved  aircraft 
loaded  with  nuclear  weapons.  None  of  these  weapons  was  detonated.  The 
source  material  does  not  show  that  any  stray  power  actually  reached  the 
weapon  interfaces  and  Boeing  investigators  are  unaware  of  any  such  findings. 
It  is  believed  that  all  instances  of  weapons  departing  the  aircraft  involved 
structural  failure  due  to  inflight  breakups  and  violent  gyrations. 

Two  taxi  accidents  (Cases  3  and  13)  involved  collision  with  the  inboard 
external  stores  station.  Damage  would  probably  have  been  the  same  if  other 
aircraft  or  large  vehicles  had  struck  parked  B-52  aircraft.  There  are 
two  instances  of  wheel  well  fire  due  to  tire  or  hydraulic  line  failure 
(Cases  10  and  12).  Other  feasible  locations  for  fire  are  crew  compartment 
spaces  where  gear  can  be  improperly  stowed  (Case  2);  electrical  equipment 
compartments  (Case  7)  or  connectors  exposed  to  excessive  moisture  (Case  6). 
Disintegrating  engine  components  are  feasible  sources  of  shrapnel  damage 
(Case  11)  to  electrical  circuitry.  Table  4.3-T  is  a  summary  of  the  source 
data. 
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4.3.4  Crash/Fire  Damage  Analysis 

The  damage  analysis  shows  that  electrical  faults  in  abnormal  environments  are 
usually  caused  by  structural  breakups,  fire  or  both.  Damage  mechanisms  are 
either  excessive  physical  forces,  or  high  temperatures.  In  summary,  the 
principle  causes  of  damages  to  electrical  circuits  are: 

o  CRASH  DUE  TO  COLLISION  OR  STRUCTURAL  BREAKUP 

o  FIRE  DUE  TO: 

CRASH 

TIRE/HYDRAULIC  FAILURE 
ELECTRICAL  FAILURE 

/ 

IMPROPER  STOWAGE 


Table  4.3-2  shows  the  causes  and  effects  of  electrical  damage  for  the  cases 
selected  from  the  source  data. 

4.3.4  Findings 

The  accident  analysis  found  that  almost  any  electrical  fault  mode  is  feasible 
under  conditions  of  crash  or  fire.  This  includes  opens,  shorts  to  power  and 
shorts  to  ground.  These  faults  can  occur  in  wiring,  components  or  equipment 
assemblies.  The  most  likely  locations  are  leading  edges  of  wings  and- struts, 
wheel  well  areas,  equipment  bays  and  crew  compartments.  There  is  at  least 
one  instance  where  *  aapons  bay  components  were  probably  damaged  during  initial 
breakup.  These  findings  are  shown  in  Table  4.3-3. 
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4.3.5  Conclusions 

As  a  result  of  the  accident  analysis,  the  abnormal  environments  were  defined 
in  terms  of  generalized  fault  modes  for  use  in  the  power  and  load  analyses 
of  B-52  and  FB-111  aircraft  nuclear  weapon  circuitry.  It  was  concluded  that 
under  crash/fire  conditions,  wlre-to-wire  short  circuits  were  confined  to 
common  cables  and  connectors  in  all  known  cases.  It  was  also  concluded 
that  internal  short  circuits  may  result  from  any  wire  contacting  any  other 
wire  in  the  same  component.  The  accident  analysis  confirmed  that  faults 
postulated  for  the  power  and  load  analysis  are  feasible. 
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